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@The confidence of road officials and engineers 
in the lasting economy, traffic-safety and ride- 
ability of Tarvia roads is expressed in the hun- 
dreds of miles of these famous roads that are 
built each year. At the close of 1934, The Bar- 
rett Company thanks the many users of Tarvia 


Hubert Street, Memphis, Ten- 

nessee. Tarvia-built in 1914, 

the year the World War began 

in Europe. The lower photo 

shows the condition of Hubert 
Street today. 


the close and helpful cooperation of skilled 
Tarvia field men, and Barrett’s unmatched facili- 
ties for prompt and dependable delivery service 
are ready to serve you again in 1935. ’Phone, wire 
or write our nearest office. 
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7 Standard Asphalt Road Oils. 
Standard Asphalt Joint Fillers. 

Standard Waterproofing Asphalt. 
Standard Cut-Back Surfacing Asphalt. 


Standard Asphalt Binder A for surface treatment. 
Standard Refined Asphalt for sheet asphalt paving. 
Standard Cold Patch Asphalt for all types of patching. 













ASP ALTS Standard Asphalt Binders B & C for penetration work 
(Asphalt Macadam). 
AND Standard Paving Asphalt 51-60 and 61-70 Penetration for 
ROAD HILS the mixing method (Asphaltic Concrete). 
Standard Asphalt Emulsion for Surface Treatment, 


Penetration, Road and Plant Mix, and Patching. 


Specifications and all other particulars furnished on request. 
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GMC T-33 TRUCK 


IN THE 3-TON RANGE 


Look where they will and compare as they wish, 
buyers of trucks in the 3-ton capacity range can 
make no better selection than the General 
Motors T-33. In every detail of its rugged make- 
up, this ““engineered-for-the-job”’ money maker 
challenges on the score of downright value. In 
fact, not one truck in its capacity range matches the 
T-33 on more than 3 of the 12 important counts that 
definitely assure greater performance, increased econ- 
omy and longer life—counts such as high sustained 
torque, frame stiffness, payload capacity and 
valve-in-head performance, to list but a few. 


Pages could be devoted to a description of T-33 
superiorities, but the most convincing way to 
judge its merit is to call in a General Motors 
Truck representative and ask to be shown the 
truck itself and the facts to prove why this 
staunch worker and earner is every inch an 
exceptional value at its comparatively low price 
—a far greater value than any other truck of 
comparable size. 


@ Whatever your hauling needs may be, 
there’s a GMC truck or trailer to fit exactly 
— capacities range from 1'2 to 22 tons. 


GENERAL MOTORS 
TRUCKS AND TRAILERS 


GENERAL MOTORS TRUCK COMPANY 


PONTIAC, MICHIGAN 
Time Payments Available Through Our Own Y. M. A. C. 
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Chemical Treatment of Sewage 





A general, non-technical description of what it is, how it operates and 
what it effects. 


TRICTLY speaking, there is more or less chemical 
action in all kinds and phases of sewage treatment. 
Treatment may be divided, according to the more 

prominent features, into mechanical, physical, biologi- 
cal and chemical; but in the great majority of processes 
all of the last three operate in various degrees. Screen- 
ing and sedimentation are themselves purely mechani- 
cal or physical; but their effectiveness in removing or- 
ganic matters is affected, in some cases quite materially, 
by previous chemical and biological action in the sewer 
or the plant which causes comminution, solution, chemi- 
cal combinations, and other changes in the quantity or 
condition of the suspended matter. 

Biological action in septic tanks, digestion tanks and 


percolating filters, is accompanied by chemical action 
which completes the process which biological action 
begins; and chemicals are frequently used to facilitate 
the biological action. There can not, we believe, be any 
biological action in sewage or sludge which is not ac- 
companied or immediately followed by chemical action. 

By “chemical treatment,” however, we mean the 
application of substances to sewage or sludge with a 
view to effecting, assisting or retarding changes in its 
physical, chemical or bacterial content through chemical 
action; the result being either in itself an end product, 
or a step in a more or less complex process. 

Chemicals are added to sewage or sewage sludge for 
a number of purposes, the most common of which are 
precipitation of suspended matter, flocculation of col- 


By chemical conditioning of activated sludge at Tenafly, N. J., it becomes dry enough to shovel, as 
shown in the photograph, in 20 to 30 hours after drawing onto glass-covered drying bed in July. 
(Photograph by courtesy of E. B. Mallory, who will describe the procedure in an early article.) 


loids, bringing soluble matters into suspension, condi- 
tioning sludge to facilitate dewatering it, separation of 
fats, facilitating bacterial action, disinfection of sewage 
and effluents, odor control ; while inert materials such as 
clay or paper pulp serve as a nucleus for floc particles 
or give a “body” to the sludge. 


Precipitation 


Sewage, in passing through a tank slowly, loses part 
of the suspended solids by sedimentation. The unsettle- 
able solids will pass out with the effluent, giving it a 
cloudy look, and it is impracticable to keep it in the 
tank long enough for all of the ‘‘settleable” solids to 
settle out. 





Precipitation is the addition to sewage of substances 
which will facilitate or hasten sedimentation of matters 
in suspension, either the settleable alone or both those 
and the unsettleable. This was the first use made of 
chemicals in actual practice and scores of materials have 
been used for this purpose, lime having been accepted 
for several decades past as offering the most practicable 
combination of effectiveness and economy. If the sewage 
is acid, part of the lime is used in rendering it neutral 
or alkaline. Of that not so used, a considerable part com- 
bines with carbonic acid in the sewage to form insoluble 
calcium carbonate, which collects into flocs, which en- 
mesh with them the fine suspended matters and carry 
them to the bottom more rapidly than they would settle 
of themselves. 
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Other materials are used as coagulating precipitants, 
such as ferric chloride, ferric sulphate, ferrous sulphate, 
alum, sodium aluminate, copper sulphate, etc. There is 
still much to be learned concerning just what takes place 
when these are added to sewages of different composi- 
tion—various degrees of acidity or alkalinity, septicity, 
iron content, etc.—such as the reactions involved, effect 
of interfering substances, and of dispersion, floccula- 
tion, and coagulation of the colloidal and soluble mate- 
rials. But it may be stated in general terms that the salts 
are decomposed and recombine with materials in the 
sewage to form insoluble hydroxides and soluble com- 
pounds; the former coagulating into comparatively 
heavy flocs, which act as does the calcium carbonate 
from lime referred to above. 

Experience, aided and interpreted by theory, has 
taught that the effectiveness of any given substance as 
a coagulant is affected by the substances in the sewage 
with which the chemical reacts; that a chemical satis- 
factory with one sewage may be comparatively useless 
in another ; and that optimum results often require more 
or less insignificant modification of treatment. As an 
illustration of the last, the addition of a little lime to 
an acid sewage to render it neutral or slightly alkaline 
before ading one of the other coagulants may greatly 
improve the results at reduced cost. Or, with the use 
of ferrous sulphate (which must be oxidized to the ferric 
form to become insoluble and form flocs), aeration or 
the application of some oxidizing agent (chlorine, for 
example) is very desirable. 

In most cases, and especially where the doses of 
chemical are relatively small, thorough mixing to bring 
about a contact between the chemical and every part of 
the sewage is very important. 


Colloid Flocculation 


Probably 10 to 15% of the undissolved solids in sew- 
age are in the colloidal form, and are responsible for 
about 20 to 25% of the B.O.D. The colloids are so inti- 
mately combined with the surrounding water that it is 
difficult to separate the two, and their presence in sludge 
is responsible for a large part of the difficulty of de- 
watering it. Also, colloids as such will not separate from 
the sewage and settle out in sedimentation. There are 
three practicable methods of removing colloids—bac- 
terial oxidation (as in percolating filters); causing 
them to collect into flocs (chiefly by addition of chem- 
icals) ; and filtration, usually preceded by one or both 
of the other two. 

Flocculation of the colloids in either sewage or sewage 
sludge is effected by the use of one or more of a num- 
ber of chemicals. Just how and why these chemicals com- 
pel the colloids to act as they do is a matter still in dis- 
pute. What is probably the latest theory to find accept- 
ance considers that all colloids carry an excess of posi- 
tive or negative charge (similar in behavior to static 
electrical charges), and that those with similar charges 
repel each other while those with opposite charges tend 
to floc together. Except when the sewage has a pH of 
4.0 or below, most unflocculated protein colloids are 
negative, and if positive colloids be added to the sewage, 
or part of the negative ones be made positive (as by 
charging the pH value), they will combine with these 
negative ones and form flocs. Such positive colloids are 
formed by the introduction of ferric chloride, alum and 
other chemicals, or pulverized carbon. 

When small flocs have been formed, they may be com- 
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bined into‘larger ones by mild agitation (as by air or 
“flocculator” paddles), bringing them into contact; 
but violent agitation may cause them to separate again. 
Large flocs settle by ordinary sedimentation; those 
containing iron colloids more rapidly than lighter ones. 

The chief feature of “conditioning” of sludge is col- 
loid flocculation to secure weakening of the bond be- 

tween colloids and water, so that the water may be 
separated from the sludge, as by draining and evapora- 
tion on sand beds, dewatering on vacuum filters, centri- 
fuging, etc. 
Other Chemical Actions 

Sewage may contain large amounts of iron or other 
minerals in solution which may interfere with the treat- 
ment processes or be objectionable in the effluent; and 
these can generally be rendered insoluble by the addi- 
tion of the proper chemicals, and removed as suspended 
matter. The iron can even be caused to take the form 
of a ferric coagulant. 

Fats intimately combined with sewage, which are re- 
moved with difficulty by biological processes, may be 
separated from it by the addition of sulphuric or other 
acid. 

Many of the soluble constituents of trade wastes can 
be removed most readily, if not solely, by the addition 
of chemicals. Also, chemical treatment greatly facili- 
tates biological treatment in the oxidation of certain 
wastes. 

Biological digestion is now almost universally con- 
trolled by the use of lime to maintain the pH of the 
sludge at the optimum point for rapid and inordorus 
digestion and maximum gasification. 

For disinfection of sewage and effluents, and for 
control of odors (especially hydrogen sulphide) about 
sewage plants, chlorine is the chemical most commonly 
used, being effective, comparatively cheap, readily 
available and applicable, and best understood. 

As is indicated above, most forms of chemical treat- 
ment are employed to hasten, improve the effectiveness 
of, or decrease the cost of biological, physical or me- 
chanical treatment methods. Some trade wastes can not 
be purified readily, if at all, without the use of chem- 
icals; but most results cam be obtained without the in- 
tentional application of chemicals. Removal of colloids, 
for example, can be effected by biological oxidation in 
filters. But in many cases, chemical treatment will per- 
mit economies in construction or operation of plant, or 
both; and it is much more flexible than any of the 
biological processes, which can adapt themselselves but 
slowly and within limits to changes in quantity or 
quality of sewage, while chemical treatment can be 
changed instantly to meet unlimited changes either in 
volume of sewage, or in quality due to discharges of 
trade wastes or other intermittent causes. 

The above was written as a general introduction to 
the subject. We expect to publish, during 1935, a series 
of articles on Chemical Treatment of Sewage, written 
by recognized authorities on the subject, describing its 
various uses, such as in supplementing or aiding biolog- 
ical treatment, in precipitation, sludge conditioning, 
treating commercial waste waters, and others ; the char- 
acteristics of the various chemicals used, and methods of 
applying them. Also brief descriptions of the applica- 
tions of the serveral forms of chemical treatment, sepa- 
rately or combined, in actual practice and in experi- 
mental or test plants. 
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Chains «were pulled to standard tension determined by temperature. 


tration, a geodetic control survey project for 

each state was approved, to be under technical 
direction of the Coast and Geodetic Survey. This Bu- 
reau designated an engineer in each state as its State 
Representative. In Maryland, Professor S. S. Stein- 
berg, head of the Department of Civil Engineering, 
University of Maryland, was appointed State Repre- 
sentative, and offices were established in the engineer- 
ing building of the University at College Park. 

Rapid employment of men was the primary objec- 
tive of the CWA;; efficiency of operation was secondary, 
and entirely dependent on the personal equation of the 
State Representative. 

Maryland was allotted 420 men. The first appoint- 
ment was made December 4, 1933, the first party took 
the field on December 7, and by January 11 virtually 
the entire allotment had been reached with 38 parties 
at work. The judgment of the State Representative that 
a small reserve was advisable, was fully vindicated dur- 
ing the later stages of the work, when he found it pos- 
sible to place certain men of 





A T THE organization of the Civil Works Adminis- 







In Maryland alone 415 engineers 
were employed last winter running 
365 miles of 2nd order traverse and 
500 miles of precise leveling under 
coast and Geodetic Survey specifi- 
cations. 


Federal Winter 
Work for 


Civil Engineers 


By J. W. Swaren M. Am. Soc. C. E. 





machines, typewriters and general office equipment 
were offered and accepted. 

As the work to be done had to meet second order 
Coast and Geodetic Survey specifications, it was neces- 
sary to test all transits and levels and standardize all 
tapes, which were of every type and description found 
in daily engineering practice. A regulation tape, pre- 
viously standardized by the U. S. Bureau of Standards, 
was sent from the Coast and Geodetic Survey, and 
permanent marks were set in the floor of the field house 
of the University athletic department, facilitating ra- 
pid standardization of tapes at any time. Transits and 
levels were adjusted in the field by each instrument 
man, under immediate supervision of the chief of party, 
following the standard method of the Coast and Geo- 
detic manual. 

Field parties were organized as combined traverse 
and level parties, and consisted of ten men as follows: 

1 Chief of party, 2 instrument men (transit man and 
level man), 2 recorders, 2 rodmen, 2 chainmen, and 1 


- 


axeman. . 
This party organization 


was selected as best suited 





unusual qualifications, who 
were not available during 
the early stages of the work. 


Organization 

Equipping and dispatch 
of these parties were no 
minor feats of organization. 
No money was available for 
major instrumental equip- 
ment and a call was broad- 
cast to all engineering or- 


ganizations in Maryland 
requesting loans of idle 
instruments. A generous 


response was received, 107 
transits alone being offered, 
and at no time was any lack 
of equipment experienced. 
In addition to field equip- 
ment of every type, comput- 
ing machines, bookkeeping 





An grader promulgated in November by the 
Federal Emergency Relief Administration 
authorizes cooperation with any State public 
works commission, any State or County high- 
way department, the engineering department 
of any city or town, or of any State educational 
institution, in the making of a Supplemental 
Geodetic Control Survey. A broad blanket ap- 
proval has been given this project so that it 
can be instituted immediately by any State, 
County or City F E R A administrator without 
further approval by Washington authorities, tire state, each 
wherever and whenever a sponsor for this type 
of work is obtained, and suitable personnel is 
available on the relief rolls. It is believed that 
the Coast and Geodetic Survey will cooperate 
in the same manner as it did last winter on a 
similar project with the CWA, and that wher- 
ever possible the work begun at that time will 
be continued. 


to operate in isolation, as a 
self contained unit fitted to 
do all work on any given 
circuit. As was to be ex- 
pected, leveling progressed 
more rapidly than travers- 
ing, with 500 miles of one 
to 365 miles of the other 
during the time this project 
was active. 

Seven field districts were 
organized, covering the en- 
under a 
supervising engineer. He 
endeavored to inspect the 
work of each party each 
day, and had daily contact 
with the State Representa- 
tive, either in person or by 
telephone. 

Party location reached 
every section of the State. 
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Distribution of these was influenced by: 1—Popula- 
tion, generally proportional to unemployed engineers. 
2—Property values. 3—Probable future growth. This 
resulted in some concentration of work in a triangle 
lying between the District of Columbia, Baltimore, and 
Frederick, but with a dispersion that provided work for 
unemployed engineers in all counties of the state. 

Party personnel was selected from lists on file in the 
county offices of the National Reemployment Service. 
Assignment of men without strict regard to county 
lines was allowed, especially in the higher grades. This 
facilitated the building of an aggressive, homogeneous 
organization with a high degree of efficiency and a real 
morale. This would have been difficult of attainment had 
the usual regulations of the CWA been enforced. 

Each chief of party was given a brief training and 
special instructions by the State director as it was 
deemed important to have all routine work handled in 
a uniform manner. Special emphasis was put on the 
fact that this work was essentially Coast and Geodetic 
Survey practice and must be of a character in accord 
with the traditions of that service. It was impressed on 
him that temporarily, at least, he was a field represen- 
tative of the Survey, doing public work, with public 
funds, and that his records and work must be able to 
withstand any scrutiny directed toward it. Effect of 
this training is reflected in marked uniformity of com- 
pleted work, as well.as a high standard of accuracy. 

At the central office a general administrative division 
was organized, under a supervising engineer, with 
clerical, accounting, computing and drafting sections. 

Each field party, through cooperation of local offi- 
cials, was able to establish suitable field offices without 
recourse to tentage. These were in public buildings of 
various types, fire engine houses, police stations. court 
house—in short, whatever building was available. 
In most places suitable furniture was provided, al- 
though in a few instances the party found it necessary 
to make tables and benches. 

So far as possible, parties were so assigned that the 
members could return to their homes at night. Field 
transportation was provided by two automobiles for 
each party; usually owned and driven by party mem- 
bers, with gas and oil allowances for official use. 


The Work Done 


Because of the shape of Maryland, the Lambert Con- 
formal Conic Projection was selected for use in the 
Maryland project. The State, though small in area, 
has more controls for its survey than many of the 
larger states. Along the Eastern Shore and both sides 
of Chesapeake Bay below Annapolis, the first order 
triangulation net projected by the Coast and Geodetic 
Survey has provided control, although not always at 
commercially convenient points. In the vicinity of Bal- 
timore a four quadrant network, based on rectangular 
coordinates, is used, its zero point being the Washing- 
ton Monument at Mt. Vernon Place and St. Charles 
Street, Baltimore. In Western Maryland, surveys have 
been tied into the Pittsburgh or Allegheny first order 
triangulation net of the Coast and Geodetic Survey. 

Since 1917, in the immediate vicinity of Washing- 
ton, a new network has been developed by the Wash- 
ington Suburban Sanitary Commission. This is on 
rectangular coordinates and is centered on the tip of 
the Statue of Liberty atop the Capitol. It is tied into a 
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series of monuments established by the Coast and Geo- 
detic Survey through lower Montgomery and upper 
Prince Georges county, and is of 2nd order accuracy, 
with more than 1500 bench marks in an area of less 
than forty square miles. 

It was hoped under the Civil Works project to obtain 
a network covering the entire state, so that all future 
surveys, public and private, could be tied into this 
control at a minimum expense. Actually 575 concrete 
traverse monuments were set, and 615 level bench 
marks were referenced. The routes traversed by the 
field parties followed principal improved highways as 
far as it was possible to do so. Monuments were set in 
pairs one quarter mile apart and two miles between 
pairs. Wherever this line passed an incorporated town 
or village, a pair of monuments were set so that local 
surveys can be made with a minimum of time and ex- 
pense. 

East of Frederick the monuments are 8 inches square 
at the top and 10 inches square at the bottom and three 
feet long. West of Frederick, because of the deeper 
frost lines, the monuments are four feet long. A 1:2:3 
mix of cement, sand and gravel was used, materials 
being purchased with Civil Works funds. The Coast 
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and Geodetic Survey furnished a bronze disk to be set 
in the top of the monuments, in which eventually will 
be stamped the marker number and its elevation. Cast- 
ing was done at division headquarters, and the monu- 
ments were transported to the field parties by trucks 
borrowed for this purpose from the State Roads Com- 
mission. 

Every caution was exercised in selecting the exact 
location for each monument as an insurance of maximum 
permanency. Points possibly subject to erosion, wash- 
outs, or landslides, or to disturbance by farming or con- 
struction operations were avoided. Likewise, roads 
which it seemed reasonably certain would undergo ex- 
tensive reconstruction or be a part of the future road 
program, were not included in any circuit if an alter- 
nate route were possible. Actual planting of the monu- 
ments was done by the field parties under the imme- 
diate direction of the chief of party. 

CWA orders brought this project to virtual close on 
March 15, 1934. Before disbanding, each party closed 
its traverse on some well referenced mark. An exam- 
ple of such closure is the circuit at the extreme tip of 
Southern Maryland. It is referenced to the Coast and 
Geodetic control at the light house tower, and to the 
spire of St. Michael’s Church, also a Coast and Geodetic 
reference point. 

On disbandment of the field parties, equipment the 
property of civilian organizations was returned, and 
that owned by the Coast and Geodetic Survey was 
shipped to general headquarters. 

Field notes were assembled in the computing office 
at the University, and a small corps of computors is 
now engaged in their reduction. The first circuit com- 
puted, the Kensington, closed within 1.5” per angle 
and 1 in 35,000 in distance, an accuracy well within 
second order work. The Coast and Geodetic Survey has 
furnished a theodolite for use of the computing squad 


STATE OF MARYLAND GeEopetTic Survey, Civit Works 


ADMINISTRATION 
Report of Work Accomplished, Dec. 1, 1933 to March 15, 1934. 
Number of miles traverse completed...............+2eee0- 365 
Number of miles leveling completed................eeee005 500 
Number of monuments established................+2eee0+ 575 
Number of bench marks established...............-22e00: 615 
Numiber Gf man Bours WOrhed.........sccccssecvscvecs 149,000 
COST DATA 
Be EE os oa kan Medea es deusweoen eeu $92,640 
PIII Oi na ban tenc calnn ehiaae 5,200 
(: ee $97,840 
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should it be necessary to field check the notes, but so 
far there has been little occasion for this. 

A condensed summary of work accomplished and of 
costs is given in the table. 

Although none of this work is available yet for pub- 
lic use, several commissions working in Maryland have 
sent their own men to College Park to abstract field 
notes covering the territory of their interest. Notable 
among these is the Washington Suburban Sanitary 
Commission, whose excellent network was described 
briefly above. Its responsible engineers state that fully 
25% of the money which it spent on traverse and con- 
trol surveys could have been saved, had the work cov- 
ered by this article been available when the Sanitary 
Commission first undertook operations. The Maryland 
National Capitol Park and Planning Commission, 
which uses the Sanitary Commission network, also has 
sent men to abstract notes covering a proposed exten- 
sion into the Cabin John area. Its engineers foresee 
very definite savings in engineering costs through use 
of the state controls available in that area. 


Further Work Authorized 


An order was sent, a few weeks ago, to State ERA 
administrators authorizing geodetic control surveying 
as a work relief project, which “has been approved and 
does not need to be submitted to Washington for re- 
view.” The aim of the survey is to “provide base for 
topographic and other maps and starting points for all 
classes of engineering operations. It will be the basis 
for surveys of boundaries of private and public land, 
and will be a further step in surveying and mapping 
the country.” 

Triangulation and traverse for horizontal control is 
to have an accuracy of one in 10,000, and leveling an 
accuracy of .05 ft. times square root of distance in 
miles. 

It will be necessary to provide office space, surveying 
instruments; forms for record books and computations ; 
cement, sand and gravel for making monuments, and 
metal tablets for monuments; although the last and the 
forms may be contributed by the Coast and Geodetic 
Survey. , 

The personnel will comprise a supervisor—an expe- 
rienced engineer to direct all work; superintendents, 
engineers, recorders, rodmen, chainmen, draftsmen, 
accountants and clerical assistants. 

The writer is indebted to Professor Steinberg for the 
data on which this article is based. 





Maryland civil engineers engaged in CWA Coast and Geodetic Survey Works. 
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A Digest of the Sewerage Literature of the Month giving 
the main features of all the important articles published. 





PUBLIC WORKS for December, 1934 





The Digestion ‘Tank 


LIME growths in sewers cause trouble by retarding 
flow and retaining suspended solids; fragments 
or even large patches break loose and enter 

the treatment plant, where they clog screens, form 
ugly floating masses on the surface of settling tanks, 
interfere with mechanical scrapers in settling tanks, 
choke filter nozzles and stone beds, and in activated 
sludge plants give a cloudy effluent. In California, 
at least, the slime that gives most trouble of this 
kind is the Sphaerotilus. It grows best in sewage 
containing some dissolved oxygen and carbonaceous 
matter and which is neutral in reaction. Carbonaceous 
wastes from breweries, sugar factories, wineries, can- 
neries, etc., favor its growth. Control measures include 
locating and cutting off supplies of carbonaceous wastes, 
reducing the oxygen content of the sewage, or making it 
strongly acid or alkaline. One community eliminated 
trouble by metering the water supply, which reduced 
consumption, thereby making the sewage stronger and 
using up the dissolved oxygen.“ ® 


Sludge solids estimation by a rapid and reliable 
method was studied by J. I. Smith, three methods being 
considered: ‘1—The centrifugal method, which is use- 
ful as a rough control test and requires about 5 minutes 
for completion; 2—the specific gravity method, which 
is more accurate than the above; requires from 5 to 7 
minutes and more technical skill in manipulation; 3— 
the aluminum dish method, which involves vacuum fil- 
tration, drying, and weighing the solids direct, and is 
the most accurate of the three under all conditions” but 
requires 30 minutes. The third is preferred by the 
author and has been used about a year in the Calumet 
laboratory for determining suspended solids in aeration 
tank mixture. The procedure is: Place filter paper in 
flat-bottom aluminum dish with perforated bottom and 
dry in 105°C oven. Cool in a desiccator 10 min. and 
weigh. Wet filter paper and place dish in a holder ar- 
ranged for applying vacuum; apply 20 mm. vacuum, 
immediately placing 10 c. c. of the sample in the dish; 
when water has been extracted, dry in 120° oven for 
10 min. Remove dried sample to desiccator, cool and 
weigh. Advantages over the conventional Gooch cru- 
cible test are: use of 100 c. c. sample against 10 or 20! 
c. c.; drying by Gooch method requires 60 to 90 min. ; 
aluminum dish method five times as accurate.“* 


Residual chlorine is not necessary in treating sew- 
age, if there be immediate thorough mixing or a suff- 
ciently long contact period. In some recent experi- 
ments, with a 7.5 minute period of contact and 
practically complete chlorine demand satisfaction but 
no residual, the average count of 20° organisms was 
reduced over 98% ; but with only 60% of the chlorine 
demand satisfied and the same contact period there was 
a 95% reduction, and a 90% kill may be secured with 
only 30% of the chlorine demand satisfied. 

To kill more than 99% of all forms of bacteria, 8.5 
min. contact period suffices with complete chlorine 
demand satisfaction, but the same result can be ob- 
tained in 10 min. with 80% satisfaction, and in 25 min. 
with 40% satisfaction. For 90% kill, 2.5 min. suffices 
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Apparatus for rapid determination of solids, using aluminum dish 


with 100 satisfaction, 10 min. with 50%, and 30 min. 
with 35%. 

Most of the kill by chlorine is instantaneous, the rest 
being effected by the chlorined combined with different 
substances in the sewage. Therefore immediate 
thorough dispersion of the chlorine in the sewage is 
important—the greater the amount of absorbing sub- 
stances the greater this importance. ‘The question 
of obtaining efficient results with less chlorine resolves 
itself, therefore, into a matter of procuring better initial 
distribution, longer contact periods, or both.”@11-2 


Air bubbles rising through sewage are surrounded 
by a film of sewage, which impedes contact of oxygen 
and sewage, according to Adeney confirmed by 
Schmidt. “With increased volume of air and more 
vigorous ascension of the air bubbles, the detention 
period and the diffusion are less. The small, slowly 
rising air bubbles at first give up more oxygen to the 
sewage, until the film forms and becomes thick. In 
bursting, each air bubble leaves a thin skin, which is the 
foundation for the building up of further activated 
sludge. Whether the skin consists of sewage colloids or 
of bacteria or of both needs further investigation.”?22"1° 


Self-supporting treatment—or nearly so—is re- 
ported from Herington, Kans. Since the new plant 
went into operation Dec. 13, 1933, the effluent has been 
sold to the Rock Island R. R. for use as boiler water 
in its shops and locomotives. The plant cost $56,086 
From Jan. 1 to Sept. the operating expense totaled 
$2,094 (including pumping the effluent to the railroad 
tank, supplemented with creek water), while the 
revenue from the sale of this éffluent and water was 
$4,951. This corresponds to a yearly balance 0! 


$3,809 to cover fixed charges, which amount to ap- 
proximately $4,000.911-4 
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The Henry process of precipitation developed by 
R. A. Henry, of Liege, for treating coal washing 
slurry, has been used for treating the sewage of 
Micheroux, Belgium, 100,000 population. Ground 


lime is mixed with the sewage to bring the pH to 11, 


the sludge settled out and immediately removed to a 
conical settling tank, where rapid consolidation of the 
sludge is effected. by the use of frozen starch and 
caustic soda, and the sludge dewatered by means of a 
vacuum filter. The starch grains are cooled below 
32° by placing them inside a refrigerator; if not so 
cooled the action is much slower and much more starch 
is required. The reason for this is not explained. 
For treating coal slurry, one ounce of starch is used per 
1,000 gallons, and one ounce of caustic soda for 400 
gallons. The amounts used for sewage sludge are not 
stated,P11-9 


Settling and compacting of activated sludge were 
studied by Rudolfs and Lacy, using sludge from the 
Madison-Chatham, N. J., and Tenafly, N. J., treatment 
plants, with the following conclusions: Increasing aera- 
tion temperature increases settling rate; increasing 
settling temperature decreases settling rate. Pressure 
has little effect on settling, but suction increases settling 
rate. With increasing solids concentration, rates of set- 
tling and compacting are retarded. The greater the 
depth of the liquid the slower the settling rate; the 
greater the surface area the faster the settling rate and 
the greater the compacting, the latter irrespective of 
sludge concentration. Shape of container makes little 
difference in the percent volume occupied after 30 min. 
settling. The greater the angle from the vertical the 
less the volume occupied by the sludge after 30 min. 
settling. Continuous aeration of good activated floc 
showed a gradual decrease in volume of sludge settled. 
Repeated stirring and mixing was of little practical 
importance on subsequent settling and compacting. With 
increased septicity, sludge settles and compacts at a 
lower rate. Fresh solids added to activated sludge cause 
the mixture to settle and compact at a more rapid rate 
than activated sludge alone. The ability of activated 
sludge to clarify and oxidize affects the settling proper- 
ties, even when mixed with fresh solids. Violent stirring 
of the mixtures affects the movement of the solids.©*? 


Trickling filter flies, the name commonly applied to 
a species of Psychoda, are semi-aquatic. The male flies 
are 2.5 to 3 mm long, females 4.0 to 4.5 mm. The eggs 
are laid on the film covering the filter ballast, generally 
in gelatinous masses, and at 70° F hatch in less than 


2 days. The larvae are white, composed of 7 segments, . 


attain a length of 9 mm or more. This stage lasts 9 
to 15 days at 70° F but only 8 days at 85°. It lives in 
the filter slime, eating decaying organic matter, molds, 
algae, and protozoa. It usually dies if deprived of air 
for 24 hours, but may survive more than 48. The pupa is 
yellowish, 6 mm long, and changes to the adult fly in 
20 to 48 hours at 70° F. Male flies live only a few days; 
females up to 7 days. The flies are sluggish and make 
short flights but may be carried by the wind hundreds 
of feet. The total life cycle varies from about 7 days 
at 85° to 22 days at 60°. They generally emerge from 
filters in great numbers during the first warm spring 
days, disappear after the spring unloading of the filter 
and reach a peak in late summer, breeding as late as 
December in the northern United States. Larvae and 
pupae are most concentrated in the zone 3 to 12 in. below 
the surface but are found at all depths. Fly breeding is 
favored by open walls and surface ballast of large size, 
since both afford moist cavities for the eggs and pupae 
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unexposed to currents of liquid; and is discouraged by 
either serious clogging or thin film formation on the 
ballast. 

Control has been attempted by introducing spiders, 
mites, Achorutes viaticus, etc.; by chemical repellants 
and insecticides (which must be harmless to the filter 
film) ; and by physical control, such as burning, flood- 
ing, drying, using tight walls and small surface ballast, 
or using glass-overs or other covers. Drying seems to be 
impracticable, but the other methods of physical control 
offer more promise than either biological or chemical. 
Use of small surface ballast and tight walls deserves 
further study.“® 


Ter Meer centrifuges have been undergoing develop- 
ment at the Frankfurt-am-Main sewage works during 
the past two years and now, according to the “Gesundheits 
Ingenieur”’, the improved model reduces the water con- 
tent of raw sludge from 92-93% to 70-75% ; of activated 
sludge from 98% to 78% ; and of a mixture of the two 
from 93-95% to 70-75%. The separated liquor contains 
about 1% of “pollution.” The Frankfort centrifuge is 
2 meters diameter and has a capacity of 10 cu. m. per 
hour of raw sludge, two machines dealing with about 
300 cu. m. of 92-93% sludge in 15-16 hrs. Sludge is 
automatically drawn into a centrifuge drum on the 
opening of a valve by the oil control apparatus, which 
closes when the drum is full and begins to revolve. A 
tube protrudes automatically into the drum to draw 
off the separated liquid, and when this becomes very 
turbid a scraper blade automatically removes the sludge, 
the tube and scraper retreat automatically and the proc- 
ess is repeated. 

Inclusive of the building and pipe lines, the total cost 
of two such centrifuges is at most 80,000 to 100,000 
reichmarks, and each is run by a 20 hp. engine. Mainte- 
nance costs are confined to occasional renewal of a 
scraper blade costing a few cents. 

At Frankfurt the fresh centrifuged sludge has for 
several years been used as a fertilizer without further 
treatment, with no odor nuisance; and has a higher fer- 
tilizing value than digested sludge.?!** 


Sludge gas at Toledo, O., produced in 1933 totaled 
67,701,800 cu. ft. Of this, 24, 543,500 cu. ft. was used 
to heat the buildings and the digesters (about the same 
amount for each) and 43,156,500 cu. ft. was wasted ; 
the last varying (by months) from a minimum of 2,078,- 
000 in March to a maximum of 5,113,600 in September. 
This would, if used in gas engines to produce current, 
produce 30% more power than is used for pumping the 
sewage (which cost $19,259 last year); or 75% more 
if heating be done by exhaust gases from the engines. 
This calculation is on the basis of 650 B.t.u. per cu. ft., 
1 h.p. h. from 10,000 B.t.u. of gas; or, with 20% loss, 
25.75 cu. ft. of gas per kwh on the switchboard.™"** 


Overflow liquor from sludge digestion tanks is one of 
the most difficult of sewage treatment problems, espe- 
cially where activated sludge is digested with the raw. 
The character of overflow is influenced by: 1. That of 
the solids removed in the sedimentation tank—increased 
fineness of these means increased solids in overflow: 
2. Addition of activated or secondary sludge, which 
considerably increases solids; relieved by increasing 
digestor capacity to at least 3.0 cu. ft. per capita, assum- 
ing that activated sludge is thickened before digestion ; 
3. Pumping excessive amount of liquid sludge to diges- 
tor—relieved by concentrating the sludge in the primary 
settling tank, or in a separate thickener tank before 
digesting, septic action in the latter being prevented 
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by adding a small amount of chlorine; excess activated 
sludge may be wasted directly to the thickener; the 
thickener overflow is generally clear; 4. Increasing 
rate of digestion increases solids in overflow by gas 
flotation ; the larger the tank area, the less the trouble 
from this; 5. Violent agitation by stirring or pumping 
raw sludge to digester; 6. Increased temperature, as 
by sudden rise in air temperature in case of unheated 
tanks; in Aurora, IIl., non-settleable suspended solids in 
overflow averaged 107 ppm when digestion was at 90° F, 
and 451 ppm when digested at 130°; 7. Design; ade- 
quate supernatant liquor zone, or two-stage digestion 
improve results. In the latter, most of the gas is released 
in the first stage, with little gas agitation in the second ; 
short circuiting of raw sludge to overflow is reduced to 
a minimum; and the more complete digestion reduces 
the solids in the overflow. 

Overflow liquor can be disposed of by discharging it 
with digested sludge onto drying beds; treatment by 
chemicals, such as lime or ferric chloride (questionable) ; 
storage in settling tanks; disposal on sand beds; return- 
ing to raw sewage. The last is practically universal 
where only raw sludge is digested; but in case of acti- 
vated sludge plants may build up a circulating load of 
unsettleable solids.“!7 


Creamery waste purification investigations in Iowa 
led to the following conclusions: Every possible effort 
should be made to reduce the concentration of milk 
waste constituents leaving the creamery ; staggering dis- 
charge of different waste-producing units is often of 
advantage. Degree of purification necessary is depen- 
dent upon ultimate disposal of effluent. If discharged 
into a dry ditch, highly purified effluent, with low oxy- 
gen demand and preferably well nitrified, is necessary ; 
chlorination desirable in some cases to retard or prevent 
growths in ditch. Where discharged into sewers, only 
elimination of most of the acid-producing constituents 
is necessary. Trickling filter can be operated at rate of 
1 mgd per acre; possibly more, but with danger of reduc- 
ing filter efficiency by clogging.“ 


Trickling filter ventilation from the bottom seems de- 
sirable when treating skim milk waste at the rate of 840,- 
000 gal. per acre per day with 8 to 10-hr. rest periods. 
Test filters were operated both with and without bottom 
ventilation, and it was shown “definitely that elimina- 
tion of bottom ventilation resulted in a rapid decrease 
in the purifying efficiency of the filter as shown by 
marked reduction in nitrates, increases in ammonia, or- 
ganic nitrogen and acidity, and a remarkable increase 
in the biochemical demand of the effluent,” and in clog- 
ging of filter. Neither washing nor chlorinating the fil- 
ters improved the effluent so long as the bottom vents 
remained closed.“" 


Minneapolis-St. Paul treatment plant recommended 
tentatively by an engineering board, to treat 134 mgd, 
maintaining dissolved oxygen in the river at 2 ppm. 
for 90% of the time during the summer months, and 
always above zero, comprises plain sedimentation, sup- 
plemented when necessary by either chemical precipi- 
tation or activated sludge treatment of 1/3 to 2/3 of 
the sewage; with sludge treatment in digestion tanks, 
storage tanks, sludge-washing tanks and vacuum 
filters. Dewatered sludge for the present can be wasted 
on the 450 acres of plant site. Favoring the chemical 
treatment are lower cost of construction ($3,241,000 as 
compared to $5,034,000 for 1/3 activated sludge treat- 
ment) and of operation and maintenance ($285,200 as 
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compared to $301,800); ease and economy of adjust- 
ment to meet needs of varying stream conditions; and 
ability to use most of the special construction features 
for activated sludge treatment if change to this should 
seem to be desirable.™!*** 


Iron pipe for sewers at Bowling Green, Ky., and in 
the Cleveland sewage disposal plant are typical in- 
stances.°7-182 The former, completed in April, 1934, 
was part of the sewer work done with a R. F. C. loan 
of $630,000, which will be repaid through sewer rental 
charges against property owners. All stream crossings, 
sewers in stream beds, railroad crossings, and the 36” 
main interceptor, where it is above ground, are of cast 
iron pipe. The 1350 ft. of interceptor, supported on con- 
crete piers 12’ apart, weighing 300 Ib. per lin. ft., with 
hydrotite joints, was let at a price considerably below 
the bid for reinforced concrete pipe on piers spaced 15’. 
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Prepare for Winter Highway Dangers 


According to a recent publication of the Iowa En- 
gineering Experiment station, skidding was a contri- 
buting factor in 24% of all highway accidents in Con- 
necticut, and in 7.5% it was the direct cause. In Con- 
necticut, in 1933, 48% of all skidding accidents oc- 
curred during the four winter months; and in Iowa 
82% of all skidding accidents occurred during the 
winter months. 

The highway engineer cannot, between now and 
winter, change the characteristics of his pavements, but 
he can take steps to reduce the dangers that come from 
slippery pavements. Sand and cinders treated with 
chlorides can be stored for emergency use on certain 
hills where experience has shown the likelihood of fre- 
quent danger; a sand-spreader applying grit much 
more widely to highways when ice conditions are bad 
might be an innovation, but it could be done at a com- 
paratively small cost. It is even possible that, like snow 
removal, it might pay for itself through increased 
winter travel and consequent increased gasoline tax in- 
come. And proper snow removal practices must not be 
forgotten. Clear the roads wide enough so that cars can 
pass with a reasonable margin of safety. 





Planning for Increased Population 

In planning for any public service it is necessary to 
take into account the probable growth of population and 
provide capacity for five, ten, fifty, etc. years ahead. 
This applies to water supplies, sewerage systems, streets 
and other traffic provisions, school buildings—every- 
thing used by the public in common. 

A few years ago the population of the United States 
was doubling every 30 years and cities were growing 
twice as rapidly as non-urban areas. But now that im- 
migration has been greatly restricted, the birth rate 
fallen, and growth of cities at expense of country re- 
duced, the same rules will not hold, and capacities of 
public facilites based upon such anticipations will be 
so great as to be uneconomical in both first cost and 
operating expenses. 

A recent bulletin of the U. S. Dept. of Agriculture 
says: “For 20 or 25 years the population of the 
United States may continue to increase though 
at a much slower rate than in the past. This 
increase is likely to be followed by a decrease 
in population, which will become more rapid 
with the passage of time... . Migrations from 
rural areas to the cities can no longer prevent 
permanently a decline in the population of the 
cities, unless the birth-rate rises or the restric- 
tions on immigration are relaxed.” 


There will of course be exceptions; some 
cities will probably increase 100% or more, 
but at the expense of other cities which will de- 
crease. But such unusual increases will gen- 
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unusual which can _ af- 


erally 
ford to increase inadequate public facilities. Unless 


imply prosperity, 
there is almost certainty of such increases, wise 
economy in planning for all city utilites will anticipate 
the gradual reduction in population referred to. The 
curves of anticipated population, instead of being con- 
cave upward will be made concave downward, becoming 
horizontal in 20 or 25 years. 


There must of course be allowance for increasing per 
capita use of water, electricity, etc., and for increasingly 
general installation of sewerage, plumbing fixtures, 
sewage treatment plants, etc. But money of the im- 
poverished present should not be wasted by planning 
capacities which will never be required ; or which if they 
are required, can better be afforded by the more opulent 
future whose greater wealth makes them necessary. 





Appropriate Planting Effects for Grade Crossings 


In this era of roadside beautification, proper plant- 
ing effects for grade crossings have been woefully neg- 
lected. We would suggest that an eighth of a mile from 
the crossing, there be voluminous plantings of red- 
berried barberry, tomatoes, Judas trees, and other 
properly colored plants to warn the driver. Just be- 
yond these, there should be tastefully arranged, so as 
to bring home to the motorist the dangers of the cross- 
ing, prostrate junipers, mincemeat bushes, bleeding 
hearts, and lilies of the valley. And, since most of the 
crossings are rough, a special grouping of trembling 
aspen might be arranged as a warning signal. It has 
also been suggested that the signs customarily erected 
to indicate a railroad crossing, might be faced with 
linen crash. 

But seriously, grade crossings are dangerous. Elim- 
ination of crossings costs money, but so do accidents. 
And elimination of grade crossings might well be in- 
cluded in the work program of every community where 
they exist—and there are very few fortunate ones where 
they do not. 





To Our Readers, a Merry Christmas and 
a Happy New Year 


The construction industry has not yet re- 
covered from the hard days of the past few 
years, but conditions are undoubtedly better 
this Christmas than for the past four years. 
Here’s wishing a Merry Christmas and a 
Happy and Prosperous New Year to all, 
with a couple of brand new big jobs for each 
consulting engineer; a raise in pay for every 
city, county and state engineer, superin- 
tendent of water works and other municipal 
employee; a big job with good weather and no 
labor troubles to the contractor; and plenty of 
orders for the highway equipment and ma- 
terials manufacturers. 



































A matter of 


WHEN motor fuel taxes were first imposed, 
motorists paid them willingly because it was 
either promised or implied that they would be 
used for improving roads and streets. 

Motorists don’t mind paying money for roads 
which will help reduce their car operating and 
repair costs. But when these funds are diverted 
to other purposes, it means breaking a promise— 
it is a matter of honor! 

Even as an emergency measure, the diversion 
of ‘‘gas tax’’ funds for “‘relief’? and other pur- 








poses is not only unjust, it is uneconomic. 
Highway employees, engineers, contractors and 
others are thrown out of work, and the invest- 
ment in highways already built is jeopardized by 
insufficient maintenance. 

Let’s keep the gas tax funds where they belong 
—for our roads and streets. 


ARMCO CULVERT MFRS. ASSN. 


MIDDLETOWN, OHIO 
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G4... DRAINAGE 1S GOOD ROAD INSURANCE 


When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77. 
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“|. . make straight in the desert a highway. . . . Every valley shall be exalted 


(filled) and every mountain and hill shall be made low: And the crooked 
(roads) shall be made straight and the rough places smooth.” Isaiah, 40: 3-5. 





Highway Construction for 
Unemployment Relief 


The possibilities that exist in the public works field to provide relief for the 
unemployed, to promote national recovery, and to secure at low cost structures 
of permanent usefulness to the community are outlined in the following pages. 


The Editors invite suggestions, comments, criticisms, and questions. 


PUBLIC WORKS Magazine, 310 East 45th Street, New York 


Devoted to the Sound Construction of Sound Public Works 


ROM more years of experience 

than we care to recall, and with 

many and broad contacts in engi- 
neering and in the public works field, 
the editors of this magazine offer sug- 
gestions for relief through employ- 
ment on projects based on _ the 
needs and welfare of the community. 
These suggestions spring, not alone 
from engineering experience, but also 
from close contacts with the utilization 
of labor, both CWA and ERA. We 
know them to be sound, and we be- 
lieve that, if carried out on a sound 
basis, they will assist materially in 
meeting many of the problems that 
confront us today. 

We believe the aim should be to 
assist those in need of work, to pro- 
mote national recovery to the fullest 
extent possible, and to produce struc- 
tures which will contribute to the fu- 
ture health, comfort and prosperity 
of the community which they were 
designed to serve. 


The Types of Work 


ROADLY speaking, these proj- 

ects include maintenance and 
construction of highways, their drain- 
age and adequate bridging ; the build- 
ing of sewers, sewage treatment 
plants, and water supply systems; the 
safeguarding of water supplies; and 





the provision for other necessary pub- 
lic projects. 

This issue of PuBLic Works will be 
devoted largely to outlining in some 
detail useful work relief projects, 
which are or should be a part of a 
sound highway program. These proj- 
ects meet the requirements of being 
“useful and of sound public interest.” 
They should increase the safety, com- 


Cover page of California Highways and Public 
Works 


fort and volume of travel on our high- 
ways, and should also lay the founda- 
tion for future highway construction 
as it may be needed. In succeeding 
issues, other public works data will be 
presented, including those suitable for 
winter or other seasonal work. 


Funds for Such Work 
UR reasons for treating princi- 
pally of highway construction in 
this issue are grounded in the present 
controversy over the diversion of high- 
way revenues for other purposes. In 
many states these highway taxes have 
become unfairly high, but sufficient 
revenues from them are no longer 
used for needed highway construction 
and maintenance. They are being di- 
verted to other purposes—often to 
direct relief—with the result that 
highway work has been cut down, 
throwing out of work more than a 
million men normally engaged in this 
field, and because of the requirements 
for the maximum use of hand labor 
on such road work as is still being 
carried on, thousands of employees in 
highway equipment manufacturing 
plants also have been without employ- 
ment. 
It is our purpose to show in the 
series of articles that follow, first, that 
properly planned and executed high- 
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way work affords exceptional oppor- 
tunities for relief labor; second, that 
such employment is but little more 
costly than direct relief, and no more 
costly than many utterly worthless 
projects heretofore carried on; third, 
that the utilization of all gasoline tax 
monies in this way will take a large 
number of men from relief rolls, pro- 
mote national recovery, and meet 
many of the objections now being 
made against diversion; fourth, that 
such properly planned highway proj- 
ects will bring back to the community, 
within a reasonable time, every cent 
expended upon them. And, fifth, we 
shall attempt to outline some of the 
worthwhile jobs of this type that are 
waiting to be done in every commu- 
nity in the nation. 














Highway Needs 


UR present highways require 

continual maintenance, just as 
does the automobile that runs over 
them. A very large proportion of our 
roads are unimproved—yet some one 
uses every mile of these roads. On the 
user of such unimproved road is levied 
a crushing burden. This toll charge of 
the unimproved road can not be di- 
verted but it can be eliminated. An 
improved road surface, or sometimes 
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PENNSYLVANIA uses a ‘ialiae’ boat to insure 
collection of taxes on fuel for automobiles» 


NOT MUCH LEFT FOR ROADS 
Courtesy of Concrete Highways and Public Improvements 


just drainage and reshaping will do 
that. 

While hundreds of thousands of 
miles of dirt, dust or mud roads exist, 
road toll taxes (the gasoline tax) 
should not be diverted—not even for 
relief—because relief can surely and 
most economically be obtained through 
highway work. 
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Tomorrow's Motor Car—If Legislators Were Designers 





cartoonist looks at the highway tax problem 
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The Easy Way in Relief 


HE easy way in relief is the direct 

cash relief—the dole—call it what 
you will. Investigations, payments, 
grocery orders, all are easy to do. 
There is no responsibility for work 
done or to be done. There are no obli- 
gations to make decisions regarding 
plans, or to take responsibility. Nat- 
urally the professional relief worker, 
skilled in the routine of the direct, or 
cash, relief method prefers it to the 
unknown and seemingly baffling prob- 
lems of hiring, working, planning, 
digging, building, and the myriad 
problems of construction. 

Yet it is the lazy way out. The re- 
lief is only temporary; the effect on 
those who are the objects of this 
charity is tremendously depressing; 
no worthwhile good is accomplished. 
There is no progress in national or 
local recovery. 

Perhaps a few spend their wages 
from work relief, not on food or cloth- 
ing, but on drink, amusement, gaso- 
line, radios, or other materials not 
generally accounted among the ne- 
cessities of life. Again it is the easy 
way, but far from the right way, to 
base a policy of direct relief on such 
a flimsy reason. It is the routine, the 
bureaucratic, mind that does this. The 


THE COLOSSUS OF ROADS 
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sound, though perhaps more difficult 
way would consider the greatest good 
of the individual and of the state alike, 
and would carry through that way, 
despite such minor obstacles as these. 


To Work or Not to Work 


IRECT relief proponents have 

stated that about $5.50 per week 
of cash relief will suffice. To this add 
roughly 10% overhead. The com- 
munity gains nothing, but loses all. 
The individual gets nothing but a 
living and not much of that. 

We should greatly prefer to work 
men on a highway or a street at 30 
or 35 cents an hour, 8 hours a day, 
3 days a week, if the money must be 
stretched to go very, very far. For 
this, the expenditure will be $7.20 or 
$8.40 per week. Add even the 10% 
charge for overhead for the relief or- 
ganization, and the cost is but little 
higher than for direct relief. 

Yet the returns to the individual 
and to the community are so greatly 
increased, as to justify the increased 
expenditure, many times over. But 
supposing there are no funds above 
the bare $5.50 per week ? Is it not bet- 
ter to have a man work at 35 cents 
an hour, 8 hours a day, 2 days a week, 
or 30 cents an hour 6 hours a day, 3 
days a week—and EARN that money. 

The money is earned because some- 
thing is given in return. The com- 
munity may have a new highway that 
begins to produce a revenue from 
gasoline taxes on the day it is opened ; 
or it may have only the comparatively 
cheap foundations of a road—grad- 
ing, widening, straightening, drain- 
age, bridging, which in the future 
will save every dollar that the tax- 
payers have put into it to help their 
needy fellow-citizens. 


Engineers Are Indispensable 


HE writer is familiar — and 

doubtless many others are too— 
with parks and other areas where 
CWA and ERA workers have been 
employed that were barred to the pub- 
lic because the relief directors and 
the municipal officials did not dare 
to have the taxpayers see how little 
work was being done and how unim- 
portant it was. 

A year ago, the generally aimless 
work of the CWA was regarded as 
unfortunate but perhaps justified by 
the immediate necessity of the mo- 
ment. That excuse no longer holds. 
There has been time to plan; engi- 
neers are available to guide the work- 
ers into channels and onto jobs where 
their labor will bring profits to the 
state. Engineers, like laborers, clerks, 
and every other group have been out 
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Road work for the unemployed in Onondaga County. 


of work. They, too, must have relief. 
So the money paid to secure adequate 
engineering is an item, just as much 
as the laborer’s pay, in solving the 
problem of unemployment. 

Engineers should be in complete 
charge of relief work projects. The 
requirements of sound engineering 
are based on immutable scientific prin- 
ciples which cannot be changed, where- 
as the routine of relief procedure often 
can be changed without disaster. 


PWA Road Work 


YEAR and a half ago the Pub- 
lic Works Administrator turned 
over to the 48 states 400 million dol- 
lars for highway construction. Since 





The engineer may look like this to the 
uninitiated but he is an indispensable 
factor in good construction. 


that time an additional sum aggregat- 
ing about half that amount has been 
allotted to communities on a loan and 
grant basis, for other public works 
construction. —The CWA and_ the 
Emergency Relief Administration has 
spent perhaps two or three times as 


much in direct labor costs on CWA 
and ERA projects. 

It is unfortunate that no Bureau at 
Washington has yet taken the time 
to compile accurate results of these 
campaigns to create work and pro- 
duce an upturn. Perhaps it is too early 
to have even fairly complete figures, 
because the PWA is still going on, 
bringing business to thousands of fac- 
tories and putting men on the pay- 
rolls of manufacturers, contractors, 
and other employers of labor. The 
CWA is past; the ERA is passing. 

The editing of this magazine brings 
us into close contact with the entire 
public works field. Our knowledge of 
this field, and our contacts with it have 
convinced us completely that the 
money put out through the PWA, and 
spent under normal conditions of con- 
struction, with the use of a reason- 
able amount of construction machin- 
ery, has done far more toward na- 
tional recovery than have the much 
larger sums spent in hand labor work, 


And Why Not? 


HE highway authority of the na- 

tion — The Bureau of Public 
Roads—has traced out the highway 
dollar and has shown that around 91% 
of it goes to labor, even when using 
the most modern of equipment. And 
why not? The road roller, the con- 
crete mixer and the tractor, take labor 
to produce. Labor is needed to mine 
the ore, the coal, the limestone; to 
produce the steel; to turn and temper 
it to produce the finished product; and 
labor must run the railroads that 
transport the coal, ore, and finished 
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Factory Workers on Highway 
Construction 


N countless small cities of the mid- 

dle west, where there are factories 
which for years have manufactured 
equipment to build roads better and 
cheaper, we see these factory workers 
wielding a pick and shovel—‘‘mani- 
curing” highway slopes or cutting 
grass by hand at 30 or 40 cents an 
















































hour. They might far better be mak- 
ing the machinery in their own shops 
Road under construction, using CWA labor at a living wage, while others were 
building better roads at a fraction of 
products. The successful operation of tion, the produce stands, and the the cost. Individual, state, city and 
the railroads, for instance, is impor- countless other activities that human capital would benefit. ° 
tant to the well-being of the commu- ingenuity has devised to make a little 
nity. Railroad labor, railroad inves- income. —And the Schools 
tors, life insurance companies, and the These are local industries just as_ ONEY for schools is necessary. 
individual investors would be ruined surely as the local factory that makes Wo aut teals eux Giiten % 
otherwise. blades for road graders, or that pro- be good workmen and good citizens. 
Recovery cannot be obtained by tak- duces tractors, road rollers, or stone It costs a lot. We should get a dollar’s 
ing men from our factories and our crushers. They are dependent upon —_ worth for every dollar we spend for 
railroads — from industry — where 800d roads for existence. The more — <chools, Consolidated schools increase 
they were making perhaps $5 a day roads, the more travel, and the more attendance 10 to 15% and often dou- 
or more and putting them in an ERA ble the number of promotions and of 
job at 30 or 40 cents an hour. high school graduations. In consoli- 
dated schools, the cost of transporta- 
More Roads—More Cars tion of the children is a large item. 
. One bus on good roads will do the 
N every rural community there are work of two on poor roads. Let any 
folks who say “I'd like to have a school compute the cost of transporta- loca 
car, and I'll get one when they put a tion per mile for each pupil and see tean 
good road by my place. But the way what effect good roads will have on mod 
the roads are now, I can’t get down the school budget. pone 
to the main road more than a few nen 
months a year.” : : cur\ 
It costs no more to maintain a good Unemployment Relief With and 
rural road than a poor one—often less. Highway Funds whic 
The average car today is taxed more : care 
than $50 a year, counting all forms N the foregoing paragraphs, we was 
of taxation. Two or three cars per have tried to outline the possibili- pred 
mile of low-cost rural highway may onary ties of employment on highway traff 
yield a profit to the community. The artist's view work, and to show how it would benefit wher 
community, individual and _ nation and 
: ' widely are distributed the benefits of alike. Let us now see what has been . t 
The Viewpoint of Local Industry good roads. acomplished in two places by doing yi 
N every village and community And the local farmer with eggs or this very thing. nner 
located on a good road, every third milk to sell is a local industry de- ey peri at 
or fourth resident depends to some _ pendent largely on good roads. So is NONDAGA COUNTY, N. Y., 
extent on good roads for an aid to the local creamery with milk or cheese solved a major unemployment Wor 
existence. These include the local ga- to ship. A few miles of bad roads place problem by putting from 6,000 to 
rage, the “hot-dog,” “red-hot” frank- on them a tremendous handicap. The 10,000 men at work on local roads of Tr 
furter or sandwich stands, the home __ cost of the poor road tax is far higher the stabilized or “soil concrete’ type, . 
that takes in tourists, the filling sta- than the cost of the good roads tax. described hereafter. Local materials, — 
lief, 
pern 
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A Pennsylvania Rural Road before and after improvement with a low-cost pavement made it travelable in all weathers. 


local labor, local trucks and_ local 
teams were used, as well as the more 
modern equipment necessary for 
sound highway building. The roads 
were widened, graded, the sharper 
curves cut down, and culverts, drains 
and bridges built. The surface, in 
which local gravel and clay were 
carefully proportioned and mixed, 
was bound together with calcium 
chloride. Such roads will carry local 
traffic of the present volume. If and 
when traffic becomes too heavy for this 
surface, a top of asphalt or tar or con- 
crete can be added at a relatively low 
cost, since much of the most costly 
work has already been done. 


Work of Permanent Value 


HE work accomplished by the 

utilization of those otherwise 
without work has, at a cost but little 
more than that needed for direct re- 
lief, provided structures of real and 
permanent value to the citizens of the 
county. Through increased gasoline 
usage and more motor vehicles, these 
roads eventually will return to the 
state and the county much of the 
money spent on them; in the mean- 
time, their construction has opened up 
rural sections to markets, and con- 
siderably increased land values in the 
areas served. And 10 or 20 years from 
now, this work will still be bringing 
returns on the money expended. This 
can never be the case with cash relief. 


What Pennsylvania Has Done 


OUR years ago the state of Penn- 
sylvania embarked on a_ low-cost 
highway program designed eventu- 





Time to change the sign 


ally to bring a good road near to 
almost every farmer in the state. Since 
then 20,000 miles of highways have 


been built. Each year, from 55,000 
to 70,000 men have been given em- 
ployment on this construction pro- 
gram directly; and in addition many 
other thousands have found work in- 
directly, but as a direct result of this 
highway program. Construction work 
has been done, not by hand labor and 
with hand tools, but with the employ- 
ment of modern machinery and equip- 
ment, thus contributing to national 
recovery. 

These rural roads of Pennsylvania 
have averaged around $6,000 per mile 
in total cost. In giving employment 
to 70,000 men, a comparison may be 
made with the 161,454 persons on the 
ERA work program of New York 
State for the week ending Oct. 11, 
1934. The Pennsylvania program 





Highway construction made possible by 


PWA Funds gave employment to many. 








cared for approximately forty per- 
cent of the number of men on the 
New York rolls. The cost of New 
York relief was at the rate of $140,- 
000,000 per year; yet Pennsylvania 
spent less than 40% of the New York 
expenditure and accomplished a job 
of outstanding value to its citizens. 

The Pennsylvania roads were large- 
ly of local materials, built with local 
labor which was properly equipped 


Another “before and after” in Pennsylvania. This road cost $6,000 
a mile—mostly for labor. 









for the work with tractors, trucks, 
graders, rollers and other necessary 
highway equipment. After grading 
and preparation of the roadbed, bro- 
ken stone was placed and rolled, tar 
or asphalt applied, the whole rolled 
and a seal coat of tar or asphalt added 
with stone chips. The result is shown 
in an accompanying picture, illustrat- 
ing the before and after of a typical 
rural road. 


The “Stage” Construction of Highways 


advance what amount of traffic 

will come upon a road. If a road 
provides a shorter or more favorable 
connection between two or more im- 
portant points, it may draw largely 
from other existing roads, or may 
create considerable new traffic. Be- 
cause the probable traffic is unknown, 
and may be great or small, it is de- 
sirable to construct the road of such 
materials that it can be cheaply and 
easily improved to carry new or 


i IS not always possible to tell in 





How frost heaves affect poorly drained roads. 


heavier traffic when this is necessary. 

In its first “stage” the highway 
might merely be of earth, smoothed, 
graded, properly drained and stabil- 
ized with gravel. The traffic becom- 
ing too heavy to be economically car- 
ried by this surface, it may be found 
desirable to place a thin bituminous 
“surface treatment” on the original 
surface. But even this does not prove 
sufficient to carry the continuously in- 
creasing streams of automobiles and 
trucks, so a mixed-in-place surface is 
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Road work gives employment and increases land values. 


laid, the third “stage.” But a new in- 
dustry establishes along this highway, 
which adds greatly to the volume and 
the weight of traffic, and a concrete or 
other heavy duty surface is finally con- 
structed. 

Thus, there have been four stages 
of construction, in each of which the 
initial cost was kept to a minimum 
with a minimum-cost surface until 
traffic demanded a heavier one. 


Determining What Kind of 
Roads 


HILE “stage construction” 

may afford a means of avoid- 

ing penalties from poor guess- 
ing on traffic volumes, it is better to 
know as far ahead as possible what 
traffic is likely to develop. Moreover, in 
a far broader way, this same informa- 
tion is desirable so that future high- 
way plans can be made and the roads 
with the heaviest volume of traffic sur- 
faced first. A traffic survey will give 
such data, and will also provide em- 
ployment for a number of men. 
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On the left, a good type of mud road; on the right a sand road. Mix these components properly for good roads 


Traffic Counting Stations 


RAFFIC counting stations are 

first located, the sites being 
chosen to give fair and representative 
results on the various roads in the 
area to be studied. Since the cost of 
making a set-up for the study, and 
the cost for equipment and materials 
to be used is almost negligible, a con- 
siderable number of such points may 
be selected which will give a clear pic- 
ture of traffic conditions through the 
area. 

Two men will generally be suffi- 
cient to take the traffic count at each 
station. If they work 8 hours a day, 
two shifts, or four men, will provide 
a 16-hour count on the traffic pass- 
ing this point. Except in unusual 
cases, this is all that is necessary. Suf- 
ficient data are available on the rela- 
tion between day and night traffic, 
so that a 16-hour count, and in many 
cases a 12-hour count, will give very 
reliable information on the volume 
and kind of traffic. If the men are to 
work but 6 hours a day, a 12-hour 
count may be made. 

Shelter of some sort must be pro- 
vided, and also transportation unless 
local men are employed, which is often 
feasible since many or most of the 
counts will be taken on the outskirts 
of cities, villages or towns, at princi- 
pal cross-roads, and similar places. 
Four men can be given employment at 
each point. 


Traffic Volume Relations 


HERE is a definite relation be- 

tween traffic volumes of week- 
days and on Sundays, throughout the 
season. It is possible to get a fair pic- 
ture of traffic conditions by making a 
count at each point covering only one 
day, though it is preferable to do the 
work more thoroughly than this. Va- 
tiations in traffic volume, due to sea- 
sonal influences, should also be 
checked. 


Commercial and Foreign Traffic 


OMMERCIAL, or truck and bus, 
traffic tends to indicate the impor- 
tance of a road as an artery of com- 
merce, but the absence of such traffic 

















You see, we're savin’ several hundred dollars year by not putun’ wn 
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may only indicate that commercial 
vehicles are using a less direct, but 
better road. The number and weight 
of commercial vehicles should be 


noted carefully so that the designer 
will know what loads he must design 
his roads to bear. The volume of 
foreign traffic (cars from other states 
or other nations) is always of interest 
and should be noted on the survey. 


Other Uses of a Traffic Survey 


HE data obtained from a traffic 

survey is of great importance in 
designing highways and of still more 
importance in connection with the 
general layout or design of a highway 
system. It also affords an opportunity 
to get exact figures on maintenance 
costs and to compare maintenance 
costs of various pavements types. And 
in addition, employment can be given 
to a number of people, principally of 
the “white collar” type. 


Earth Roads 


nation’s highways are unim- 
proved, that is, they are dusty or 
muddy, depending upon the season, 
and rough all year around. On some 
of these the amount of traffic does not 
now and probably never will justify 
any considerable degree of improve- 
ment; yet even on these a compara- 
tively small amount of well-directed 
work will provide highways that are 
passable during most of the year, 
and are good, compared to the average 
rural road, during some seasons. 
Drainage is perhaps most impor- 
tant, so that the road will have a 
solid and substantial foundation; fill- 
ing of mudholes; safe bridging of 
streams; straightening; widening, 
where necessary; some grading to 
eliminate particularly dangerous 
spots; and improvements of a similar 
sort based on local conditions and 
local needs—all will yield big divi- 
dends in community betterment and 
good-feeling. 


SS seticn’s bigs near 80% of the 


By far the greater part of the work 
involved comes under the head of di- 
rect labor, but a few simple pieces of 
equipment will tremendously increase 
the efficiency of the men and produce 
a better highway. A light tractor, a 
bull-dozer or scraper, a blade grader 
and a small concrete mixer are the 
only pieces of equipment needed. 


Roads of “Soil Concrete” 


ET, roadbuilding science has 

been able to make durable and 
satisfactory roads out of such nat- 
ural soils, at very low cost. The 
Onondaga County roads already men- 
tioned were of this type. The first job 
is clearing and grubbing to afford a 
wider permanent roadway; this is 
followed by laying permanent ample 
culverts, and ditching, the material 
from the ditches being used in build- 
ing up the road grade. The rough 
grading is completed by blading and 
rolling, if necessary, and guard rail 
is placed at necessary points. 
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Natural soils are very rarely found 
combined in the proper proportions in 
nature. If too much sand or gravel is 
present, the road lacks cohesiveness ; 
if too much clay is present, the road 
lacks stability, and becomes muddy in 
wet weather. If these elements can be 
united in just the right proportions, 
a firm and substantial road results. 

Therefore, the material on the road 
is examined, and gravel and sand or 
clay added, as may be necessary to 
produce when thoroughly mixed with 
a harrow or a grader a stabilized 
surface. When calcium chloride in 
small amounts is added the resulting 
mixture becomes so tight and firm as 
to resemble concrete, whence the 
name “‘soil-concrete.” 

Such wearing surfaces can be con- 
structed for a few hundred dollars 
a mile, and they will bear ordinary 
rural traffic with small necessary 
maintenance costs. Moreover, if it is 
desired later to construct a heavier 
surface, this can be done very econom- 
ically, because the preliminary work 
of grading, ditching and widening 
has already been done. Up to the end 
of 1933, a total of 335 miles of such 








roads had been built in Onondaga 
County, the construction utilizing un- 
employed labor and creating a mark- 
edly favorable public reaction. 


Gravel Roads 


RAVEL is obtainable locally in 

many portions of the country. 

Excellent roads, suitable for 
light traffic, can be constructed cheap- 
ly with it. Ditches and drainage out- 
lets should be made ample, subsurface 
drainage installed where necessary, 
the road widened, if desirable or 
possible, and the alinement improved. 
With a grader, ridges of earth can 
be thrown up at the sides, and gravel 
deposited in depths of 4 to 16 inches. 
On a well-drained road, even light 
applications of gravel will carry the 
usual farm traffic, but it is better to 
make the gravel layer 8 to 12 inches 
thick. 

Well constructed roads of this type 
are a good investment, because as 
traffic increases, a light or heavy 
surface treatment can be added cheap- 
ly and as needed, resulting in a 
smooth, dustless road, suitable for a 
medium concentration of traffic. 


Bituminous Low Cost Roads 


N THIS discussion, which will 

omit the details of construction, 

low-cost roads will be considered 
as those which involve the use of as- 
phalts, tars or emulsions for binding 
agents, and which do not cost more 
than 60 cents a square yard under 
average conditions. Such roads may 
be classed under the following 
groups: Treatment of natural soil 
roads; surface treatments for gravel, 











macadam and other low-type roads in 
order to reduce maintenance and im- 
prove riding qualities; and road-mix 
and retread surface, which are the 
heavier of these groups and able to 
carry large volumes of traffic. 


Requirements for Low-Cost Roads 


ROM the viewpoint of the road 

user, the following qualifications 
are necessary for all surfaced and 
treated roads: 

They must have a 
smooth and safe 
riding surface; 

They must be serv- 
iceable the year 
around ; 

They must be satis- 

factory and safe 









Low cost road construction 
in Michigan; bituminous top 
on gravel. 
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Making an oil top road. 


in regard to curvature, crown, grade 
and bridges. 


From the viewpoint of the unem- 
ployment relief director, these roads 
have the advantages of being relative- 
ly simple to build, and the construc- 
tion processes employ equipment that 
is cheap and that is normally used for 
general highway maintenance, and 
should thus be a part of the equipment 
of any city, county or state. More- 
over, such road construction offers an 
excellent opportunity for work relief. 


Engineering Skill Is 
Required for Direction 
i USUALLY takes more skill, 
knowledge and judgement to 
build a good low-cost road than it 
does to build some high-cost types. A 
half-built low-cost road is money 
thrown away. Engineering advice, 
proper equipment and materials, and 
correct methods are, alike, essential. 
If doubt exists as to what practice to 
follow, advice should be obtained 
from someone who knows. Guessing 
gives poor results. Experience or com- 
petent advice gives good results, but 
the latter is cheaper in the end. 


Essentials in Low-Cost 
Construction 


HERE are two prime essentials 

in satisfactory and serviceable 

low cost construction—in addi- 
tion to knowing how, good materials 
and good equipment — which are 
drainage and uniformity. 

No matter what type of surface is 
to be laid, the roadbed should be 
drained carefully, so that water will 
not stand on the road surface or in 
the ditches alongside of the road. 
Keeping the water table well below 
the surface can be attained by ade- 
quate ditches and frequent culverts; 
or in very flat sections by constructing 
the road in fill from material taken 
from the ditches, and thus raising it 
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above the surrounding land level. In 
addition to the advantage in drainage, 
such construction reduces drifting of 
snow. 

Uniformity is important because 
pot-holes and raveling are caused 
principally by lack of uniformity— 
poor distribution of the binding ma- 
terial; or coarse material in one place 
and fine material in another, with con- 
sequent varying penetration or tar or 
asphalt, or uneven wear and deteriora- 
tion. 

In the final analysis, it does but 
little good to build even 90% of a 
road surface properly, if the other 
10% is improperly done. 

From the point of view of cost, the 
utilization of low cost materials is also 
practically an essential in low-cost 
road work, if costs are to be kept down. 
Such use of locally produced stone, 
sand, slag or gravel affords added 
opportunities to local industry and for 
local employment. 


Surface Treatments 


$6C.URFACE Treatment” consists 
S of the application of tars or 
asphalts to a suitable road or 
road base, and covering with a thin 
layer of sand, gravel, slag or broken 
stone, sufficient in amount to take up 
the binder material and form a pro- 
tective covering for the road. , 
A requirement is that the road to 
be treated be sufficiently strong to 
carry the traffic loads to which it will 
be subjected. Surface treatment does 
not add strength; it merely reduces 
annual maintenance costs, while pro- 
viding a smoother riding road. Old 
gravel or macadam roads are suitable 
for surface treatment. 


Preparation of the Surface 


RINGING the roadway to a 

proper shape or contour, so as to 
insure a good riding road is always 
the first step. There are two general 
types of surfaces adaptable to such 
treatment: 1. Compacted. surfaces 
such as will be found on previously 
treated roads such a gravel or mac- 
adam; 2. Loose or unbound surfaces, 
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(Right) Applying crushed gravel 
surface course for Mixed-in- 
place construction, Vermont. 


(Below) Mixing with maintainer. 


such as are found on roads with traffic 
bound surfaces. Those of the first type 
require only shaping and smoothing, 
and then brooming or sweeping to re- 
move the dust and surface dirt. Those 
of the second type, if they cannot be 
swept fairly clean, should be given a 
priming coat of tar, asphalt or emul- 
sion, lightly covered with aggregate, 
dragged and rolled to bind the ma- 
terial together. If necessary to elim- 
inate major irregularities, they should 
be bladed or dragged. 


Two Types of Treatment 
HERE are two types of surface 
treatment, single and double. In 

the former, a small amount of binder 

of tar or asphalt is applied to the 
surface to be treated and this binder 
is covered with stone, 
gravel or slag, about half- 
inch in size. After these 
steps, the surface is 
dragged with a_ long, 
heavy drag, or broom- 
dragged and rolled. Such 
single treatments form not 
only a seal or protective 


















coating on the road, but may also pro- 
vide a non-skid surface on previously 
“skiddy”’ and slippery roads. 

The double treatment is used pri- 
marily where the surface is not thor- 
oughly compacted, or where it is de- 
sired to build up a heavier course 
to carry a larger volume of traffic. 
The first application is a binder or 
priming coat of asphalt or tar. Fol- 
lowing this, stone or gravel of small 
size is spread on the surface thinly, 
and this is dragged and rolled. The 
second application of asphalt or tar 
may be a little heavier than the first, 
covered likewise with about half-inch 
stone, after which the surface is again 
dragged and rolled. The result is a 
smooth all-weather road. 




















“Dragging the Surface is 
Meeting with Increased 
Faver...° 


1. Long base drag. 
2. Wooden drag. 

3. Broom drag used to distrib- 
ute chips over hot treat- 
ment. 





Distributing Cover 


Equipment and Costs 


HE equipment necessary for such 


surface treatment work com- 
prises only a blade grader, a stone 
spreader, a drag, a roller and a pres- 
sure distributor for applying the tar 
or asphalt. The cost of such work is de- 
pendent very much on local condi- 
tions, costs of materials and labor 
costs; but in most localities, such sur- 
face treatments can be given to estab- 
lished roads for 4 to 20 cents a square 
yard. 


Road Mix, Retread, or Mixed-in- 
Place 


N THIS type of construction, 
broken stone is ordinarily used 
for the aggregate, though many 

varieties of gravel have given excel- 
lent results if employed properly with 
the correct bituminous’ material. 
Either tar or asphalt may be used, 
the construction methods differing 
slightly in each case. Where the base 
or foundation of the road is substan- 
tial, such a surface will carry satis- 
factorily and economically in excess 
of 1500 vehicles per day without 
heavy maintenance charges. Construc- 
tion can be carried on even in cold 
weather, if simpie precautions are 
taken to protect the work. 

This type of surface is of especial 

advantage where a road already ex- 


Sweeping 


Rolling 
Six steps in Low Cost Road Construction 


ists, which has been compacted 
through years of use, is well-drained 
and has fair alinement and grades, 
but which lacks surface smoothness 
or requires excessive maintenance. 
Old macadams, or well-compacted 
gravel surfaces are examples of roads 
which, at a comparatively small cost, 
can be turned into smooth-riding 
highways able to carry large volumes 
of traffic. 


Materials and Costs 


ROKEN stone is a desirable ag- 
gregate; tars or asphalts are the 
binding agents. The cost of construc- 
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First Application 


A Finished Road 


tion varies with the aggregates and 
with the other costs, but should rarely 
exceed 40 or 50 cents per square yard 
of finished surface. 

All the stone to be used is placed 
in windrows along the sides of the 
road or down the center. By means of 
a power grader, or a tractor-drawn 
blade grader, the stone is worked 
evenly and smoothly over the road 
surface; asphalt or tar is applied and 
the stone, thus coated with the bitu- 
minous material, is then turned back 
and forth several times so as to coat 
each particle thoroughly with the bitu- 
men. This can be done with the grader, 


The Non-Skid surface of the Road-Mix 
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or by means of a drag or har- 
row pulled by a tractor or by 
a heavy truck. The surface is 
then bladed so as to make it 
smooth, and then rolled. 

During rolling, small stone 
chips are swept into the surface 
voids of the pavement so that 
these are uniformly and _thor- 
oughly filled. A “seal” coat of 
the bituminous material is then 
applied, covered with stone chips, 
swept and rolled. 


-—Volume of Construction 


Winter Work 


HERE are no serious difficulties 

to the construction of such sur- 
faces in the winter. The aggregate 
may be damp, but it should not be wet. 
The various processes of blading, ap- 
plying the tar or asphalt, rolling and 
finishing should follow one another 
closely ; and there is likely to be some 
lost time because of unfavorable 
weather conditions, but excellent re- 
sults can be obtained with careful con- 
struction. 

Full information and construction 
details for laying these types of sur- 
faces can be obtained without cost by 
writing to the Editor of this maga- 
zine. 


Resurfacing Old Pavements and 
Other Special Work 


ENERALLY resurfacing work 
¢ is done over surfaces that have 
rough 
through long use. In such cases, the 


become uneven and 
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Courtesy Portiand Cement Association 


Winter Construction is needed 


depressions should be removed by 
scarifying or dragging, smoothing 
and then rolling. When a roller with 
a scarifier is available, this can do 
nearly all the work, except that a 
heavy drag or blade grader may be 
needed if the surface is unusually un- 
even. Preliminary patching may even 
be needed on the rougher surfaces, 
and in doing this it is desirable to use 
for the patching the same type of ma- 
terial that was used for original con- 
struction. 

Reducing the crown on old surfaces 
may also be necessary, since many 
road crowns are too high. This opera- 
tion can often be carried on at the 
same time as the general resurfacing 
work, or it can be made a part of the 
preliminary work of patching and 
smoothing. 

In many cities there are abandoned 
street railway tracks which have never 
been taken up. These may be covered 
in connection with general street re- 
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surfacing ; the track area may be 
covered or surfaced with a thin 
layer to smooth it up, or only 
the rail grooves may be covered. 
Bituminous materials, properly 
selected and used will give a 
feather edge on such work, pre- 
venting rough places, and ad- 
hering to the steel. 


Plant-Mix Surfaces 


LANT-MIX bituminous 

pavements differ from road 

mix in that the material is 
mixed in a bituminous paving 
mixer, or even in a concrete mix- 
er, and hauled out to the road where 
it is dumped in a windrow, and spread 
by means of blade graders. The en- 
tire plant can be set up at a gravel pit 
or quarry, with a screening and crush- 
ing plant in combination, and thus 
produce paving material at a very low 
cost. 

Plant mixes have also some tech- 
nical advantages of allowing the use 
of heavier grades of tar and asphalt, 
and of permitting laving in weather 
that would stop work on a mixed-in- 
place job. Work can be carried on 
later in the fall, and can be begun 
more quickly after a rain. This per- 
mits a longer working season, and 
more employment for highway labor. 

As in the case of other surfaces 
mentioned in this series, but little 
equipment is needed for construction. 
The mixer, the trucks to haul the 
mixed material to the road, one or 
more blade graders and one or more 
rollers are necessary. 


Steps in the construction of a rural low cost surface, and a completed Vermont road 













Steps in Laying Cement-Bound Macadam 
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Cement-Bound Macadam 


HIS surface type, which is 

suited for all volumes of traffic, 

up to the heaviest, is simple in 
construction, employs equipment, 
most of which should normally be 
owned by every city, county, or state 
highway department, and_ utilizes 
sand, stone and gravel, which often 
can be obtained locally. The equip- 
ment needed includes small tools, 
spreader boxes, one or two tandem rol- 
Jers, a mixer for the grout, and a scale 
for weighing the sand. 

The roadbed should be graded 
carefully, so as to give uniform sup- 
port to the road slab. If the subgrade 
is not very firm, a thin layer of stone, 
gravel or slag may be rolled into it. 
Coarse aggregate is spread by hand, 
or, preferably, with spreader boxes, 
and rolled with ordinary tandem roll- 
ers. 

Sand and cement are mixed to- 
gether in the mixer, and the grout dis- 
tributed evenly from edge to edge of 
the slab, while men with push brooms 
direct the flow and work excess grout 
ahead. The surface should be rolled 
until a hard, compact and even sur- 
face is obtained. 

Highway construction of this type 
is especially desirable for streets and 
highways carrying considerable vol- 
umes of traffic. The cost per mile is 
relatively low, depending to a large 
extent upon the cost of aggregates; 
construction can be by contract or by 
force account, as may be locally de- 
sirable. Equipment is not costly, and 
should be available in almost any lo- 
cality. 
























































Concrete, Brick, Asphalt and 
Other High-Type Pavements 


OR those highways carrying 

heavy traffic—the trunk high- 

ways —the strongest and most 
durable pavements are required. The 
construction of these contribute very 
materially to national recovery, pro- 
viding labor for men directly on the 
job, and also just as directly for men 
employed in cement mills, railways, 
mines, steel mills, concrete mixer and 
other road equipment plants, and in 
innumerable other ways. 

The traffic survey already men- 
tioned will indicate where such roads 
are needed, if there is really any 
doubt about it. But there are still 
many thousands of miles of trunk 
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highways on which adequate pave- 
ment has never been placed. There 
are, in addition, many thousands of 
miles of roads carrying large volumes 
of traffic which should be widened, so 
that this traffic may flow more safely 
and with less delay. 

The design of such roads has been 
so well fixed through years of investi- 
gation and research that failures are 
practically non-existent, and an as- 
phalt, brick or concrete road will serve 
for a generation or more under the 
heaviest traffic. Such roads reduce ma- 
terially the cost of operation of buses, 
trucks and automobiles and in so do- 
ing justify their cost of construction, 
usually many times over. 


Equipment for Highway 
ork 

N OUTLINING briefly, in the 
| foregoing paragraphs some of the 
types of road surfacings which 
can be laid at low cost, 
with considerable employ- 
ment of labor, types of 
equipment which are vital- 
ly needed have generally 
been mentioned; illustra- 
tions have been shown of 
such equipment from time 
to time. For thoroughly 
good construction, good 
equipment is needed. [or 
instance, hand distribution 
of asphalt or tar cannot ac- 
complish as uniform work as 
can a pressure distributor, 
with the result that in some 
places the mix will be too 
lean and in other places it 
will contain too much bitumen. Fail- 

ure will result in either case. 
Rolling of the finished surface is 
almost always necessary, and a mod- 
ern roller is an economy. Besides 
producing better work, it will be 
faster, and cost less to operate. There 
need be no holding up of the work to 
wait for.the roller, nor skimping of 

rolling to delay the progress. 
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Hand mixed concrete cannot com- 
pete in either quality or cost with the 
machine mixed product. 

One grader may look like another ; 
yet on the newer, heavier types of 
surface which have been described, as 
much as 2 or 3 inches of heavy stone 





or gravel may have to be turned over 
at one passage of the machine. The 
lighter graders are not able to do 
this, and the result may be incomplete 
mixing of binder and aggregate, or a 
road surface which does not possess 
the superlative smoothness that a mod- 
ern road should have. 

It is the same with other necessary 
equipment. There is no saving in the 


Top of page: A modern grad- 
er on maintenance. 


Center: The roller is essen- 
tial equipment. 


Left: The bituminous dis- 
tributor. 









end in skimping on vital equipment. 
The costs of such equipment, after 
all, is only a fraction of the total cost 
of the road, the proper construction of 
which is the important thing. More- 
over, national recovery cannot be 
attained by refraining from purchas- 

ing needed equipment and 


tools. 


Construction 


HE types of highways 
which have been 
briefly described in 

the preceding pages may 
be built by contract, that 
is, the work may be 
awarded to a contractor 
for construction, the cost 
being determined by com- 
petitive bidding; or it may 
be done by force account 
work, which means that 
the city, county, or state 
hires the necessary men, 
furnishes the equipment and material 
and does the work, usually under the 
direct supervision and control of the 
city, county or state engineer. 

Either way will ordinarily produce 
satisfactory highways. Which way 
will be cheaper depends upon the 
size of the job, the character of the 
work, and upon the restrictions 
which may be placed upon the meth- 
ods and hours of labor and the use 
of machinery. 

The larger construction jobs 
should ordinarily be carried on by 
contract, for in this way economy 
and good construction are generally 
secured. The smaller jobs, such as 
resurfacing short stretches, widen- 
ing bridges, and numerous of the 
other projects mentioned in_ this 
series can best be done by force 
account, under the direction of the 
engineer. 











Draining Road-Bed With Perforated Pipe. Good Drainage Is a Pre-requisite. 


Highway Safety 


S MANY American citizens are 
being killed in automobile acci- 
dents annually as lost their 

lives in the World War. While many 
of these fatalities are due to “human 
failures” and are not the fault of our 
highway systems, yet any improve- 
ments that will materially reduce this 
death toll are worthwhile. Several 
types of improvements are especially 
fitted for unemployment relief work, 
and as such should be pushed so as 
to eliminate “allies of accidents’ so 
far as possible. 


“Death hazard” curves can be 
rounded out, sight distance improved, 
proper guards erected on the outside 
of the curve, and the highway proper- 
ly marked, both with warning signs 
and with center-line or other stripes. 

“Narrow bridges” can be widened, 
with the employment of labor, and 
despite cold weather conditions. There 
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is nothing more conducive to acci- 
dents than a dangerously narrow 
bridge, with the consequent confusion 
and fear in drivers’ minds, sudden 
slow-ups, shifts, and opportunity for 
errors in judgment. 

Narrow roads, relics of the past, 
cause many accidents. They are easily 
and cheaply widened with*concrete or 
with bituminous surfaces. laid along- 
side the present surfaces. Or perhaps 
a steep hillside makes widening dif- 
ficult. 

Dusty roads were once a source of 
serious danger on our main high- 
ways. Today that danger is just as 
serious from the cloud of dust raised 
by a passing car, cloaking all other 
vehicles, and blinding the drivers. 

Grade crossing elimination affords 
plenty of work to skilled and unskilled 
labor, alike, utilizes equipment, em- 
ploys materials—and save lives. The 
cost is often heavy, but the costliest 
ones are those that are not yet built. 


The First Step in Rural Road Construction. 
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Retaining Wall Construction 


HERE are many places along 
highways where retaining walls 
are desirable. In cuts a low wall 
may greatly reduce maintenance costs, 
by preventing mud and stones from 
sliding into the road or filling the 
gutter, requiring frequent mainte- 
nance work. In road widening, retain- 
ing walls may be built either against 
the bank, thus affording a wider road- 
way than would be permitted by the 
safe slope of the cut; or may be em- 
ployed to build up a support on the 
lower side of the road, in this way 
permitting a wider right-of-way. 


Relaying Old Brick Pavements 


RICK pavements, 20, 30 or 
more years old, exist in many of 
our smaller communities. These 

have served well in bearing traffic 
over a long period of time, but they 
may no longer be smooth enough to 
meet the demands of present-day traf- 
fic. Such pavements may be taken up, 
the brick cleaned and salvaged, and 
laid on a new bed with the unworn 
side up. This results in practically a 
new pavement at a very low cost, and 
affords employment to a considerable 
force of men. New methods of laying, 
and means of attaining new standards 
of smoothness are available to engi- 
neers of today. But little material is 
required aside from that usually pro- 
duced locally, though some new brick 
will be necessary to replace those worn 
or lost in cleaning or removal. These 
repaving projects are of especial value 
in small communities, and are also 
desirable on many state highways 
which no longer provide the smooth- 
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riding surface demanded today by 
the traveling public. 


School Paths 


N MANY of the more thickly 
| settled communities, pedestrians 
are forced to walk along the edge 
of heavily traveled highways. This 
creates a special danger to school 
children because they frequently walk 
in groups, thus occupying a consider- 
able portion of one traffic lane of the 
highway, they are apt to play or run 
about without paying any especial at- 
tention to traffic dangers, and there 
are always smaller children who may 
not realize the danger. 

A program for the construction of 
such paths was started as far back as 
1931, as an unemployment relief 
measure in Multnomah Co., Oregon. 
The men employed varied from 600 
to 1800. The men were organized into 
groups of 8 men, with a foreman, and 
two 1%4-ton trucks. 

The walks were generally made 
four feet wide, except in a few places 
where, because of very heavy cuts or 
fills this would have been costly or im- 
practicable. 

There are few places where such 
construction is impractical. Retaining 
walls can be constructed cheaply in 
many cases, either of local stone, con- 
crete, a combination of the two, or of 
crib-work. The greatest difficulty is 
likely to arise where private property 
has been improved up to the pavement 
line, but a careful preliminary recon- 
naissance and frank consultation with 
these property owners will usually re- 
sult in an amicable agreement for 
carrying on this work, so important 
from the safety factor. 

In the work in Multnomah County, 
the cost of such footpaths was less 
than 10 cents a foot. 


Making a Bridge Survey 
eee and county highway de- 


partments often lack essential - 


data on the bridges under their 
control. This is also frequently the 
case with cities, and almost universally 
with townships, which, in the aggre- 
gate, control more miles of highways 
than any other group of governmental 
units. 

The collection and recording of per- 
tinent data will afford employment to 
a large group of engineers; will dis- 
close the need for repairs that may 
postpone replacement; will bring to 
light the possibilities of necessary or 
desirable construction projects which 
will improve the highways and make 
them safer for traffic; and will provide 
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Concrete Is a Basic Construction Material—Use It. 


data of real value in planning the 
highway work of the future. 


Data to Be Collected 


HE type, span and width of the 

bridge; the materials, size, spac- 
ing and condition of the truss mem- 
bers or of the stringers; the condition 
of the floor and the materials of which 
it is composed ; the condition and ma- 
terials of construction of the abut- 
ments; the width of the roadway 
which: it serves; an estimate of the 
amount of traffic which uses it, and 
of its weight; the kind, condition and 
safety of the approaches and of the 
guard rails. All these factors should 


be noted and recorded, along with in- 
formation regarding the need for re- 
pairs, painting, reflooring, etc. A 
photograph of the bridge should also 
be taken. 


Types of Projects 
Which May Result 
ECONSTRUCTION of wing 
walls or abutments to prevent 
damage to the bridge or to the high- 
way during high water periods offers 
an opportunity for worthwhile em- 
ployment of labor, while carrying on 
work that may save much larger ex- 
penditures in the future. 
Widening of bridges is discussed 
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briefly elsewhere ; widening of bridge 
approaches by means of filling oper- 
ations, or straightening them, may 
add greatly to the safety and com- 
fort of the road. Proper guard rails 
on the approaches and on the bridge 
are a most important safety feature, 
and one that should receive far more 
attention than it does now. 


Painting and Reflooring Bridges 


ANY bridges need to have the 

iron work—trusses, guard rails. 
floor members, etc., cleaned and 
painted, and this is most desirable 
work since it may greatly prolong the 
useful life of the bridge. 

Wooden floors need frequent re- 
plagement and even then do not pro- 
vide very satisfactory surfaces. Such 
floors may be covered with thin 
bituminous planks or “surfacings 
or steel non-skid floor plates may be 
placed on them. Concrete or brick 
make very useful surfaces, but are 
comparatively heavy—sometimes add- 
ing too much to the load on the bridge. 

Direction for making a bridge sur- 
vey, data covering cold weather con- 
struction of wing walls or abutments, 
and information on cleaning, paint- 
ing and reflooring will be sent free on 
request to the Editor. 


Widening Culverts and Small 
Bridges 


ANY of our roads are deco- 
M rated with signs “SLOW— 

NARROW BRIDGE.” 
These narrow bridges constitute a 
very definite and serious danger to 
traffic, as is evidenced by the battered 
condition of the approaches and end 
walls on many of them. 

Such bridges and culverts are relics 
of bygone days when travel speeds 
weré’slow and few cars used the roads. 
Fortunately, most such hazardous 
structures can be widened and made 


















PUBLIC WORKS for December, 1934 







































One Way of Widening Culverts. 


safe at a low cost, while providing em- 
ployment for a considerable number 
of men, and such work will greatly 
increase the capacity of the highway 
and the pleasure of using it. 

Culverts can be widened perhaps 
most readily by the employment of 
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corrugated metal pipes made espe- 
cially for this work. These are avail- 
able in sizes up to about 120 inches 
or 10 feet in diameter. A particular 
advantage of metal pipe is the fact 
that work can be carried on practically 
without regard to weather conditions. 








Winter Employment Preparatory to Filling an Old Canal. 


The pipe can be threaded into the 
culvert, or if the culvert is failing, it 
can be completely lined. By extend- 
ing the culvert, the road can be wid- 
ened as shown in the accompanying 
illustrations. 

Concrete can also be used for ex- 
tending such culverts or smaller 
bridges. When the work is to be done 
in the winter some precautions must 
be taken to prevent damage to the 
concrete. At practically the same cost, 
a quick-setting cement can be used. 
This generates some heat in the set- 
ting process, requires a shorter period 
of protection, and generally is of great 
value in winter work. Ordinary Port- 
land cement with an admixture of 
calcium chloride is also more resistant 
to freezing and sets up more quickly. 

In more thickly settled areas, the 
culverts and small bridges can be wid- 
ened enough not only to take care of 
vehicular traffic, but also to provide 
footpaths for pedestrians. This work, 
therefore, can perform a double meas- 
ure of safety. 

The advantages of such work, which 
can be done even in severe weather, 
in addition to making the highways 
safer and more travelable, include an 
opportunity for the employment of a 
considerable force of men. 





Widening Highway Fills 


ANY highway fills are so lit- 
M tle wider than the traveled 
way constructed on them, that 

they are a psychological hazard to a 
large proportion of highway users. -\s 
a matter of fact, when such fills are 
protected only by the outmoded and 
unsafe wooden guard rail so often 
used on them, they constitute an actu- 
al, as well as a psychological, hazard. 
Widening such fills is possible with- 
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GRADING SUGGESTIONS FOR ROADSIDE IMPROVEMENT 


EMBANKMENT 

Stopes steeper then 3:1 produce 
@ Blind Spot which is @ mental 
heserd to the driver. Guerd- 
reile ere ueuolly necessary. 
Steep slopes cor not be protect- 
ad ageinet erosion and must be 
mowed by hend 


21 SCAnGEROUS 


4°t ACCEPTABLE 


SLOPES 

Stopes of 4:1 or fietier ore 

sefer ——— visibility. There 

ie ne psycho pee es need fer a 

— reil. odding or ether 
janting climinetes erosion; main- 

tenance costs ere reduced end the 

gerere! eppecrance is improved. 


6:1 RECOMMENOEO 


GRADING FOR CONSERVATION OF EXISTING TREES 


Where the ditch must 
encroecn upon the tree, 
@ riprep well should be 
built. Ley stonework 
in netural horizentol | 


courses 


A meendering 
neoturel ditch 
~ with long slopes 


Road Improvements 


IGHWAY traf- 
H fic is to a consid- 

erable extent re- 
creational. Those who 
drive most often select 
attractive routes, even 
though on a_ business 
trip, and frequently 
even though the distance 
traveled be longer. The 
routes of greatest beau- 
ty will be traveled most 
in the future as in the 
past. The  traveler’s 
money, spent for gaso- 
line, meals, lodging, 
warage services and in- 
cidental expenditures, 
makes it worth while to 
please them. It is esti- 


Uni = 


iM permit the 
servation of 


beneath the crown of 
trees showld be tert 


mated that highway 
tourists spent $274,- 
000,000 in Michigan in 
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out increasing the base width through 
the employment of retaining walls, 
which are mentioned elsewhere in this 
series of articles; but this is not often 
necessary, and the simplest way is 
likely to consist of adding dirt or rock 
in sufficient amount materially to 
widen the top, and perhaps also to 
decrease the steepness of the side 
slopes. This work can be done very 
well in cold weather, provided the 
material is excavated from a deep 
narrow pit or taken from a quarry. 
Shallow earth excavation is difficult 
in cold weather, but rock excavation, 
can be done quite efficiently. 

Fills usually are in low areas, re- 
quiring a culvert or pipe under them 
for drainage from the upper to the 
lower side of the fill. 


Farmers’ teams find 
work to do on road- 
side improvement. 


Suggestions for Road Grading. 


one year. Mere road 
mileage, even when 
supplemented by 

low grades and 

smooth road sur- 

faces, is not suffi- 

cient. A general 

love for natural 

beauty demands 

also an attractive 

roadside. 

Aside from cov- 
ering over the scars 
of ‘construction and 
carrying out a gen- 
eral program for 
natural beautifica- 
tion, a chief aim is 
prevention of ero- 
sion. The work in 
general consists of 
the selecting and 


cutting or pruning of existing growth, 
the removal of stumps, and dead ma- 
terial, the obliteration of borrow pits, 
the flattening of slopes (which reduces 
the road hazard), the rounding of 
slope intersections, the seeding or sod- 
ding of shoulders and slopes, and the 
planting of suitable material to ac- 
complish a reasonably comprehensive 
improvement. 

The projects should contemplate 
complete development ultimately, but 
immediate work can be limited, ac- 
cording to the season and the funds 
available, to grading, removal of 
stumps and dead material, advance 
preparation of the soil, and seeding, 
in season. Wild or native trees and 
shrubs can be planted. 

This work requires the services of 
an experienced landscape architect, 
whose assistants may be engineers or 
landscape architects. 


On the average job of this type, 


Above: Fitting the highway to 
its natural surroundings. Turn- 
out shown in lower picture. 


Left: A landscape planting crew 

preparing newly graded area for 

final planting by adding top soil 
and humus. 











40 to 50 men can be employed for 6 
to 8 weeks or more, depending upon 
the size of the job; in addition, trucks, 
teams, their drivers, and a reasonable 
amount of equipment are needed. 

Properly directed, this work is ex- 
ceedingly desirable for the employ- 
ment of labor. Three articles recent- 
ly published by Pusiic Works 
cover this field of work excellently. 
While copies are available, they will 
be sent free on request to legislators. 
Circular 191, for sale by the Supt. of 
Documents, Washington, D. C., price 
5 cents, devotes 35 very interesting 
pages to the subject. 

A well balanced program of road- 
side improvement utilizes local labor 
to a maximum degree. More than 90% 
of every dollar spent for this type 
of constructive work ultimately ar- 
rives in the pay envelope of labor. Of 
this, 65% to 70% is a direct benefit 
to local labor and 25% to 30% isa 
benefit to other labor engaged in sup- 
plying plants, incidental labor and 
equipment. Moreover, such work can 
be carried on throughout most sea- 
sons and weather conditions. 

Thus roadside improvement has an 
economic as well as an aesthetic val- 
ue; provides work both directly and 
indirectly; and creates tangible as- 
sets of a reasonably durable nature. 


turn-out. 


Signs at a State Highway Intersection. 





An ugly borrow pit transformed into a useful, well-graded 


Beautiful Trees Should Be Preserved. 








This turn-out takes advantage of a natural widening in the 
topography. 





PUBLIC WORKS for December, 1934 





Street and Highway Marking 


TREET signs are lacking on a 
S great majority of the street cor- 

ners of nearly every American 
municipality. This may be unobjec- 
tionable to local residents who are 
familiar with street names, but it is 
decided objection to visitors or 
strangers, the cause of misdirected 
and undelivered mail and packages, 
and a general source of confusion 
even to many citizens of the city. 

Street signs can be erected in win- 
ter. Their preparation and the actual 
work of placing them—whether on 
posts or on existing light or other poles 
—is a desirable project that can, be 
put into force at any time. 

Highway signs are of two general 
types—directional and route number. 
To persons familiar with the roads, 
the necessity of frequent route num- 
ber signs may not be obvious. On a 
strange highway, especially at night, 
such signs are of tremendous advan- 
tages. Directional signs are also ex- 
tremely important to travelers. They 
should be placed at all cross-roads or 
junctions of any importance and at 
special points elsewhere. This work, 
which can be done even in cold weath- 
er, is greaty appreciated by the travel- 
ing public. 



























Highway Turnouts 

IGHWAY turnouts have been 
H suggested by Charles E. 

Grubb, former state highway 
engineer of Delaware, and now of the 
American Road Builders Association. 
He suggests that where it is impos- 
sible to widen a 2-lane road because 
of the cost—even though at times it 
is crowded to more than capacity— 
sidings or turnouts be constructed 
which will allow faster vehicles to 
pass the slower moving ones. 

These turnouts or sidings could be 
located at such places as to keep the 
cost of construction at a minimum, 
that is, where it would be compara- 
tively cheap and easy to do the work. 
Along almost every highway are fre- 
quent stretches where but little grad- 
ing would be necessary to widen to 
3 or 4 lanes the traveled surface of the 
road. Also they might generally be 
located so that when a third lane were 
added, these strips could be utilized. 

Inasmuch as these turnouts would 
be utilized only when the load on the 
highway was very heavy, that is, one 
or two days a week, and then only for 
a few hours and for a portion of the 
traffic, a lighter and cheaper pave- 
ment material might be used, or the 
principles of “stage” construction 
adopted. This would make the initial 
cost very low and allow the surface to 
be improved as desired and as needed. 

Such projects would afford work for 
as many men as it were desired to em- 
ploy, would increase the traffic capac- 
ity of the main roads, and would 
greatly promote safety. 


Marking Rights-of-Way 


IMITS of highway rights-of-way 
LC should be clearly marked. These 
markers, by indicating the exact 
limits of publicly owned property, may 
prevent misunderstandings and argu- 
ments with abutting property owners. 
In the case of relocation or mainte- 
nance work, such as sloping down 
banks, making fills, constructing re- 
taining walls, etc., their presence em- 
phasizes the ownership of the prop- 
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erty and indicates the limits to which 
work may be done. Every highway of 
importance — certainly all state and 
county highways—should be marked. 

Such markers may be posts, 6 or 8 
inches square, and 24 to 36 inches 
long. Wooden posts may be used, but 
concrete ones are much more desirable 
and economical. These may be set to 
project above the ground 6 to 8 inches. 

Generally the posts must be located 
by an engineering survey. The rec- 
ords of dedication of the highway 
must first be studied and the proper- 
ty bounds noted. These can then be 
run out in the field by a small survey 
party and stakes driven to locate the 
markers. These should be placed at 
all points where the property line 
changes direction, and also at dis- 
tances of 440 feet, more or less, on 
straight lines. The gang installing the 
markers should reference them in 
carefully by distance and direction 
measurements to trees, rocks, bridges, 
culverts and other nearby permanent 
objects. 

The concrete markers can best be 
precast, and this can be done under 
cover, even in winter or in inclement 
weather. 

A project of this type is especially 
suitable for employment work. The 
job of securing the data on the bounds 
from the public records is a good type 
of work for workers of the clerical 
type, and can be done without regard 
to season or weather. One or more en- 
gineers may be assigned to assist in 
this work. Other engineers will be 
needed, with 2 or 3 helpers each, in 
locating the right-of-way lines in the 













Clearing for highway loca- 
tion. When properly done, 
results in beautiful road- 
sides, as shown at the right. 
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field and placing the marking stakes, 
and this can be done except in the 
most severe or disagreeable weather. 


Clearing Rights-of-Way 

IGHWAY rights-of-way need 

clearing, with brush, _ tall 

weeds, etc. cut back from the 
roadside and such trees removed as 
present a hazard to traffic. The weeds 
and brush along the road may present 
a fire hazard from cigarettes or 
matches tossed from passing vehicles, 
and such fires may spread to adjacent 
woods or grain fields. 

Weeds are difficult to control, yet 
it is important to prevent them from 
coming to maturity lest the seeds 
spread to grain fields, meadows, or 
gardens along the road. These can 
be cut very economically by means of 
some of the mowing machines de- 
signed for such work, employing 
farm teams and farmers for the work. 
Or the weeds can be killed by means 
of chemicals or oil. Several articles 
on the control of weeds have appeared 
in Pustic Works during the past 
few years. 

Weeds and brush contribute to the 
snow problem by causing snow to 
drift into the road. The principle of 
the snow fence is that it causes the 
drift to form off the road surface. 
With brush and high weeds near the 
highway, the snow fence may not be 
fully effective. 

In removing trees or brush that 
may grow into trees, great care should 
be taken not to destroy growths that 
may be of use in planning and effect- 
ing roadside improvements. 





Widening and adding gutters and ditch linings is useful work whic 


Guard Rails 

UARD rails are mentioned al- 

so under “safety” and properly 

so, for good guard rails are 

a powerful factor, both mental and 

physical, in the prevention of acci- 

dents. They should be plainly visible ; 

and when so, they show the driver 

where the edge of the road lies and 

allow him to cencentrate his attention 

on other driving hazards. They are 

also used to attract attention to such 

hazards as narrow bridges or culverts, 
curves, etc. 

Wooden guard rails are likely to 

make an accident even worse, through 
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the breaking or splintering of the 
planks. Other types, of spring steel, 
steel tape, woven wire, or cable are far 
more efficient and incomparably safer. 
Wooden rails should be replaced, and 
doing this would give employment to 
many thousands of men, while pro- 
moting highway safety. 


Improving Roadside Gutters 
HE careful grading given to 
gutters by maintenance or con- 
struction forces is destroyed by 

the first heavy rain. In comparatively 
level areas, gutters then become 
choked and hold water, which not only 


Modern and safe types of guard rail. 


h provides employment. 


soaks into the soil supporting the road, 
but also, in warmer weather, produces 
numerous mosquitoes. On_hill-sides, 
unprotected earth gutters wash badly. 
Jt is often a paying proposition, purely 
from the viewpoint of reduction in 
maintenance costs, to pave gutters. 

Such work, which will provide for 
the employment of any desirable num- 
ber of men, may consist of special con- 
crete lining, or may be constructed of 
local stone. The former is often desir- 
able in that a more uniform flow is 
possible and the smoothness of the 
gutter allows it to carry much more 
water. 
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Pionting on the outside of 
curves produces o woll of 
green which serves os a 
warning to the speeding 
motorist. Trees ‘should 
be planted in irregulor, 
natural groupings from 
Pc. to RT. The inside 
of curves should be 
free to permit cleor 
Vision. Apply to 
simple or double 
curves. 


Plantings for 
curves, hill tops, 
cuts and under- 
passes, as used in 
Texas. 


Usuel type of 
intersection, ot curve, 
ef County Rood With Stete XN 
Highwey 





SUGGESTED PLANTING FOR CURVES 

















for cleor vision 


seo 
curves, correct p "8 
is more effective than signs. 





~ Suggested leyout end 


plonting to reduce 
Rozords ot curve- 
intersection 


Shrubs in broken 
rows to prevent 
jeresien ond to 
cover unsightly 
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SUGGESTED 
HILLTOPS, CUTS AND UNDERPASSES 


On tops of bills plont irregulor, 

returol groups of trees 
| #rem PC to PT or, for 
long hills, on summit 
onty. Allow spece 


In cuts plont steep 
Sopes with vines or 
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Cover eroded banks 
in underpesses with 
Plonting. 
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Planting Along Highways 
LANTING of trees, shrubs, 
Pp flowers, etc,. should generally be 
done only in accordance with a 
well defined and carefully made plan, 
such as is mentioned generally under 
the heading of Roadside Improve- 
ment. However, maintenance forces 
can do considerable excellent work by 
judicious selection and planting of 
wild growth from the roadside. 

In northern states, such plantings 
have been used effectively for snow 
fences. In such places, they should be 
planted well back from the roadside. 
Unless the right-of-way is fairly wide, 
there will not be room for such plant- 
ings if they are not placed on private 
property. Wide rights-of-way are de- 
sirable. 

The planting of such natural fences 
when coupled with intelligent plant- 
ing and other roadside improvement 
work, furnishes a very desirable means 
of utilizing certain types of labor, 
especially rural labor. The work can 
be planned seasonably so as to take 





up slacks in other work, and can be 
carried on in almost any weather ex- 
cept the most severe. Moreover, un- 
skilled help can do the major part 
of the work. 


Storm Drains 
TORM waters for which ade- 
quate provision is not made, 
cause much damage to streets 
and highways. No city should plan 
the paving or improvement of a street 
without providing an adequate storm 
drain system to carry off the heavier 
rainfalls without damage to the streets 
or to private property, and without 
undue inconvenience to pedestrians. 
Computing the amount of runoff 
that may be expected from the heavier 
rainfalls is rather a complicated engi- 
neering procedure. Several articles on 
the subject have appeared recently in 
Pusiic Works, and the editors will 
be glad to be called on for advice and 
assistance in this work. Generally pro- 
visions must be made for about one 
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Types of Piping Adapted for Storm Drainage Work. 


cubic foot of storm water per second 
per acre drained. 

Large pipes are therefore required. 
These may be of corrugated iron, vitri- 
fied tile, cast iron, or reinforced con- 
crete. The latter can be purchased or 
made locally. When the latter plan 
is followed, a sound project for un- 
employment relief is available. Forms 
can be purchased and the pipe made 
during the winter or in inclement 
weather. Concrete pipe, thus made, is 
heavy and some method of handling 
it is necessary in the larger sizes. A 
small gasoline crane is excellent for 
this and is very useful to any city. 

Like sewers, storm drains must flow 
by gravity and not under pressure. 
Therefore considerable excavation 
may be needed for these large pipes. 
This work should be done in advance 
of the paving. In fact, such work is 
often a very suitable cold weather 
construction project, especially in the 
areas where winter conditions are not 
too severe. 
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Manholes, inlets and catch-basins 
are part of a storm drain system. 
The castings necessary can be made 
locally, if there is a foundry avail- 
able, or purchased cheaply from 
manufacturers. 


Making Roads Safe in Icy 
Weather 


HEN snow or rain freezes 
W on a road surface, driving 
is dangerous, especially so 

on hills. Many states and counties, 
as well as the larger cities, place 
piles of sand or cinders along the 
highways or streets, at such points, 
for spreading by the maintenance 
forces when ice forms. It has been 
found very desirable to treat such 
sand or cinders with a calcium 
chloride solution. This not only 
prevents the piles from freezing 
but adds greatly to the effectiveness 
of the material as a skid preventive. 

Where such work has been car- 
ried on previously, the locations of 
the sand and cinder piles have been 
selected, and the only work neces- 
sary is the procuring of the ma- 
terial, mixing it with the calcium 
chloride, hauling and placing. 

Where such accident-prevention 
work has not previously been done, 
it is a worthwhile project to begin it. 
A survey party or parties can drive 
over the road system, locate the 
points where such work is desirable or 
necessary, and estimate the amount of 
material needea. Another party may 
be sent out to locate sources of supply 
and to arrange for screening and 
mixing with calcium chloride, and 
determine the length of haul neces- 
sary. 


Improving Streets with Brick 
Gutters and Parking Strips 


RICK gutters maintain a true 
B and even flow line, give a sur- 
face which will not deform un- 
der the weight of heavy traffic, either 
parked or in motion, and also provide 
a surface that is resistant to the chemi- 
cal action of gutter fluids; and in the 
northern cities, where gutters may be 
filled with ice during winter months, 
a material not subject to injury 
through ordinary snow or ice removal 
methods. 

Gutters of this type may be made 
from 2 to 7 feet in width. The most 
desirable width depends somewhat 
upon local practices in regard to 
park, and to local paving conditions. 
There appears to be a trend toward 
wider types of gutters, since these pos- 
sess some advantages. The 7-foot strip 
is needed if it is desired that all four 
wheels of a car parked parallel to the 
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An Improved Gutter Made With Brick. 


curb shall be on the parking strip, 
where as if it is planned only to pro- 
vide a smoother gutter, a better pave- 
ment construction, and to catch oil 
drippings from cars parked diagonal- 
ly, a 2 or 3-foot strip is wide enough. 

Widths of gutters used in several 
cities are reported as follows: Colum- 
bus, O., usually 24 inches; Pittsburgh, 
Pa., 15 inches to 4 feet, depending on 
the width of the roadway; Detroit, 
Mich., 4 feet; Washington, D. C., 
13% inches, with a transverse slope 
of 1% inches; Atlantic City, N. J., 
31 inches; Charlotte, N. C., 18 inches 
to 24 inches. Probably 1 foot to 2 
feet is the usval width of gutters, the 
wider strips being provided for park- 


ing. 
Parking Places for Tourists 


- TEARLY every community, 
N small or large, would profit by 
a parking place for tourists, 

where cars could be left for a few min- 
utes or a few hours, with the owners 
free to visit the town or city. Such an 
area should be appropriately surfaced 
and graded. so that mud or slippery 
roads would not interfere with its use, 
provided with a drinking fountain and 
toilet facilities, at least, and with such 
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other conveniences as might be de- 
sirable from local conditions. Such 
a parking place, attractively de- 
parking place, attractively de- 
signed, would afford a real con- 
venience to motorists and should 
also improve materially the income 
to the local community from the 
tourist trade. It is proper that 
through routes do not pass through 
main streets or civic centers; such 
a municipal parking place should 
afford an opportunity for those 
wishing to stop to do so, in comfort 
and safety, and free from the dif- 
ficulty of finding a place to park 
on the streets, or from the usual 
parking restrictions. 


Surveys of Local Highway 


Construction Materials 

CONOMY in highway con- 
EK struction can often be at- 

tained by the maximum use 
of local materials. However, unless 
the materials are suitable, inferior 
construction may result. A project 
which will often produce rich re- 
turns for the future is a survey of 
such materials, thus locating with- 
in the limits of a county or in the 
vicinity of a city, sources of stone, 
gravel, clay, sand and other ma- 
terials. After these sources of ma- 
terials are located, the materials in 
them subjected to analysis for fit- 
ness for highway use, and their 
capacity determined, it is possible 
that future highway construction 
programs may be so planned as to 
make maximum use of these materials 
at a considerable saving in cost. 

For instance, if stabilized roads are 
to form a part of the system, the neces- 
sary gravel and clay are usually avail- 
able. Such materials make good roads, 
when properly graded and mixed ; un- 
fortunately nature does not often 
grade and proportion these ingredi- 
ents properly, and poor roads result. 

Crushed stone and screened or 
crushed gravel can often be obtained 
from local quarries or pits, and a per- 
manent, but money-saving, project 
can be created through the erection 
of a crushing and screening plant. 
Such a plant will give employment to 
a number of men and may also reduce 
considerably the costs of road or street 
construction and maintenance. 

A survey can be carried on with 
any desirable number of men. It will 
furnish employment to engineers, 
geologists, construction foremen and 
men with experience in sand and 
gravel work, which groups are often 
hard to employ on tasks suited to their 
experience and training. 
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A HIGHWAY CONSERVATION CORPS 





A Suggestion for More Employment and for Better Rural Roads 


town—aggregate in value more than ten billions 

of dollars. For the fuller conservation of this 
investment, for more employment, and better rural 
roads, we suggest a Highway Conservation Corps. 

The Civilian Conservation Corps has earned a place 
in the esteem and regard of the nation. It has conserved 
our natural resources, furnished employment to more 
than 300,000 otherwise without work, and has been a 
powerful factor in the useful training of these men 
and boys. 

A Highway Conservation Corps has the same oppor- 
tunities for employment; the immediate good resulting 
from the work should be of even greater value because 
it will conserve and add to the value of our highway 
investment; and it will also train many thousands of 
young men in highway construction—one of the most 
important and necessary industries of the times. 

The work of the HCC might well be concentrated 
on the improvement of rural roads through grading, 
widening and draining; by the construction of guard 
rails where needed; and by maintenance of existing 
rural roads. Construction of highway projects should 
not be a function of the HCC, but should be done by 
contract, as hitherto. The mission of the HCC should 
be to develop present unimproved roads to serve pri- 
marily rural areas. 

The equipment for each group of 40 to 100 men might 
consist of a small concrete mixer, a light tractor, a blade 
grader and a scraper; a roller would prove desirable 
on many projects. If such work were carried on only 
during the spring, summer and early fall months, the 
housing problem would be small. In rural areas, work- 
ers could, in most cases, return to their homes for the 
night; elsewhere, tenting would be sufficient. An engi- 
neer or well-trained foreman, working under the direc- 
tion of the state, city or county, would provide the di- 


Ce highways and streets—state, county, city and 


rection. Finances might be provided from present high- 
way funds which are now being diverted to other and 
unrelated purposes. 

The major problem would be to reconcile the con- 
flicting requirements of relief and efficient construction. 
This might be accomplished through enrollment of 
those without work and desiring employment in the 
HCC in a Highway Reserve. In enrolling in this High- 
way Reserve, a record would be made of past experience 
and of education in highway work, so that engineers 
and foremen, truck drivers, tractor operators, concrete 
workers, and other skilled workmen could be selected 
as needed and placed on work of a suitable nature. Com- 
pensation could thus be set up with due regard to the 
character of the work and the relief of the unemployed. 

Such a registered reserve would provide a reservoir 
from which contractors could draw local men—technical, 
skilled or unskilled, as needed—for construction work, 
and thus furnish employment to local men. Such en- 
rollment could probably be accomplished through pres- 
ent local Relief Administration offices. 

Of the more than 2% million miles of roads in the 
nation, some half a million miles now unimproved are 
of sufficient importance to justify some degree of im- 
provement. Placing at work on these roads a force com- 
parable to the CCC would sift down still further the 
number of employable unemployed, would create work 
in factories and mills, and would open up rural areas 
to markets. 

This plan, suggested by Mr. J. E. Pennybacker, has 
been discussed with highway engineers and with men 
who have had charge of CCC camps; both groups are 
enthusiastic. Most enthusiastic of all are those men 
who have had highway engineering experience and have 
since served on CCC work. 

Write the Editor of PuBLic Works your suggestions 
and comments. 
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Cement-Bound Macadam for Shoulder Work 
in New York 


way 20 feet wide across Onondaga County on 

U. S. Route 20, has many steep grades, in a num- 
ber of cases as high as 10% and some nearly a mile in 
length. To keep down the cost of maintenance and 
prevent washing of shoulders and undermining pave- 
ment, concrete gutters are built in all the cuts at the 
gutter line. Water accumulation on these slopes after 
rains has caused excessive shoulder wash between the 
slab and the concrete gutters. 

To keep down the cost of maintenance, various types 
of shoulders have been contemplated. Cold mixes have 
been used in order to produce a shoulder with the 
weight, density and depth needed to prevent wash. On 
this job the State Highway Department decided to 
build an experimental shoulder of cement-bound maca- 
dam on a 10% slope for a distance of 2,100 feet. 

Construction 

A power grader was used to scarify the shoulder for 
a depth of about 4 inches between the slab and the gut- 
ter. After scarifying, the dirt was windrowed, then 
loaded into trucks by hand. The loose dirt was all re- 
moved but no effort was made to fill low places since it 
was impossible to roll the subgrade. 

The coarse aggregate, No. 3 stone, was hauled 18 
miles from the General Crushed Stone Company at 
Jamesville and deposited on the edge of the pavement. 
The stone was then moved onto the shoulder with a power 
grader, leveled to a depth of 5 inches and compacted 
with a 5-ton roller. 

A one-bag mixer was used for mixing grout in the 
proportions of 1:2%4, with about 7% gallons of water 
per sack of cement. This gave the mixer a working 
capacity of a 4 bag mix. After one minute mixing, the 
grout was wheeled to the shoulders in barrows and dis- 
tributed over the surface with push brooms. 

Immediately after grouting, the surface was rolled 
with the 5-ton roller. The best results were obtained by 
rolling transversely with the front wheels. After initial 
rolling, surface voids were filled with additional grout 
and the grouted shoulder then given a final rolling. 

Final surface finish was obtained by using hand 
floats followed with a wet burlap drag. The edge next 
to the slab was then finished with an edger. 

Curing consisted of 48 hours of wet burlap. The 
shoulders were opened to traffic in 5 days. 

Cores from the completed shoulder averaged 5 inches 
thick, tested 2,325 pounds in compression at 28 days. 
with an absorption of 5.4%. 

The finished shoulder blends nicely with the concrete 
slab and gutter and presents a very pleasing appear- 
ance down through the cut. The resulting. shoulder will 
not wash even with the longest, heaviest rains and in 
addition, the shoulders are strong enough for the use 
of traffic and thus give a 3-lane emergency pavement in 
the hills, which is very advantageous. 

During the construction of this first cement-bound 
macadam shoulder, it was possible to introduce several 
simplifications with construction procedure that re- 
duced costs, and experience showed the way to further 
improvements that can be made that will reduce costs 
still more. Perhaps the most important finding was the 


T HE Cherry Valley Turnpike, a new concrete high- 





need of using a larger mixer, since the crew employed 
in grouting could handle additional material efficiently. 
The cement-bound macadam shoulder, as built, cost 
somewhat more than shoulders previously placed, using 
stone base and bituminous tops. However, further work 
of this kind on the Cherry Valley highway will result 
in costs that are equivalent to competitive types. 

The personnel on this project were: Guy W. Pinck, 
district engineer, District No. 3 N. Y. State Highway 
Department; Charles Fischer, associate civil engineer 
in charge of construction; David Fitzgerald, engineer 
in charge of maintenance; and Carl] Shultze, in active 
charge of the project. 











Top—Stone ready for grouting. Second—Pouring and brooming 
grout. Third—Rolling grouted stone. Bottom—Final finishing 
operations. 
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A UPPERS 15 


AND HAS BEEN... 
OPPOSING TAX DIVERSION 


WHO ARE THE 
HIGHWAY INDUSTRY'S 
; REAL FRIENDS? 


































THIS 
Is NO TIME 
TO TAKE BOTH SIDES 


Highway men are putting up a valiant fight to save the s 
highway program from the results of gas tax reduction 
and motor license fee diversion. 

If ever the industry needed to know who its real 
friends are . . . it neeis to know now. 

Neither the Tarmac organization . . . NOR ANY 
COMPANY ASSOCIATED WITH IT .. . is in sym- 
pathy with the movement to reduce or divert taxes or 
fees intended for highway purposes. We are doing 
everything we can to help the h ghway program. 


KOPPERS PRODUCTS CO., PITTSBURGH, PA. 


MAKES GOOD ROADS 


In modern business set-ups it is often true that different 
units of the same corporation may be on opposite 
sides of a movement. 

Because of this, the Tarmac organization wishes to 
make it plain that it is not associated in any way with 
any company which desires reduction or diversion of 
the gas taxes or motor license fees. 


KOPPERS PRODUCTS CO., PITTSBURGH, PA. 


MAKES GOOD Roane 






















KNOW FRIEND OR FOE 
TO THE 


YOUR FRIENDS HIGHWAY PROGRAM? 
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IT’S TIME FOR 
THE HIGHWAY INDUSTRY 


The Tarmac organization is not associated i 
organization is whole-heartedly with any company which is furthering 
duction and diversion of gas taxes and 
fees. The Tarmac organization believes 
and diversion of gas taxes and enues are essential to the future devel 


HOW ARE THE 
HIGHWAY INDUSTRY'S 


way industry in its fight against 


FRIENDS LINING UP? fees. This company is doing all Mt oe TO COUNT NOSES 
e . le believe highway industry has a 

The reduction and diversion of gasoline taxes and motor p the industry in that fight. a similar statement of policy from all ad 

license fees are a serious menace to the future as well industry. 


as the present highway program. Who can the highway industry depend on, in the present 
The highway industry is rightly fighting those trends. battle over gas taxes and motor license fees? 
It has a right to know who stand with it. For that 
reason, the Tarmac organization makes this public state- 
ment that neither it nor any of its associated companies 
is in favor of gas tax or motor license fee reduction 
diversion to uses other than for the benefit of those 
who pay the tax. 


KOPPERS PRODUCTS CO., PITTSBURGH. PA. 
Kes 


MAKES GOOD ROADS 


CTS CO., PITTSBURGH, PA. 
KOPPERS PRODUCTS CO., Pi 


K@GeEss KGEBs 


AKES GOOD ROADS MAKES GOOO0 ROA 


The Tarmac organization wants to make it plain that it 
is opposed to the reduction and diversion of taxes and 
fees intended for highway purposes . . . and that it is not 
associated in any way with any company which desires 
the reduction of these taxes. 


KOPPERS PRODUCTS CO., PITTSBURGH, PA. 


MAKES GOO0 ACADS 
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KOPPERS PRODUCTS COMPANY 


KOPPERS BLDG. PITTSBURGH 








Other Products: ~ 
Creosote—Roofing— cove 
Waterproofing—Dampproofing— 
Traffic Paints—Tar Paints 









Milwaukee, Providence, Kearny, N. J. 
Woodward (Birmingham), Ala. 










When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77. 
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How Pennsylvania Secures Good Roads 
at Low Cost 


In the November issue Mr. Tebbs explained the general planning and sur- 

vey procedure employed in preparing to improve 20,000 miles of rural 

roads. In this issue he describes construction methods employed in carry- 
ing out the improvements. 


By P. M. Tebbs 


Assistant Chief Engineer, Pennsylvania Dept. of Highways 


Grading and Base Course Construction 


ENERALLY speaking, the grading is performed 
(; by means of power blade graders with a mini- 
mum hauling of the grading material. In the 
rougher country, as is prevalent in Pennsylvania, how- 
ever, many cuts and fills are required, so that steam 
shovels must be used and the material hauled. 

One of the types of base course developed for econ- 
omy in construction on this type of highway is known 
as “modified stone base course.” It is designed to use 
all of a crusher run of material passing a 4-inch circu- 
lar opening, the coarse material being separated from 
the fine by passing it over a screen with 1!4-inch open- 
ing. The coarse material is placed and the fine material 
is spread over the surface and thoroughly rolled so as 
to give a tight uniform surface. Stone, crushed slag and 
40 per cent crushed gravel are used under this speci- 
fication. 

Another type of base, known as “native stone base 
course,” is very generally used where local stone and 
sometimes slag is available. It consists of large pieces 
napped and wedged in place and the voids filled by 
the smaller stones and other approved material. The 
stone is an approved one, sound, tough, durable and 
free from laminations, clay, loam or foreign substance. 
The pieces after sledging and napping must be of such 
shape and size to insure solid bedding. The small stone 
used for chinking the large stone must be equal in qual- 
ity to that of the large stone, and, for filling the surface, 
gravel, stone screenings, crushed or granulated slag or 
cinders of approved quality may be used. 

Many of the old dirt roads _ 
are so eroded that they lie in Pye 
troughs, and it is especially “ie Me, a. 
important to lay the grade line Fe ae 
so as to facilitate drainage to 
provide a run-off away from the 
road bed. Stone drains should 
be provided for bleeding the 
base course at frequent intervals. 
Cross drains should be provided 
with the same care and fre- 
quency as for high type con- 
struction. 

Shoulders are prepared in 
advance of placing base course 
and act as a form for the base 
and surface courses. 

A template is used for check- 
ing the crown and contour of 
tiie subgrade and base course 
respectively. Straight edges, 





and goggles essential for avoiding eye injuries. 


sixteen feet long, are furnished and used for testing 
irregularities in base course, except that a 10-foot 
straight edge is used on vertical curves. 

String lines are set on each side of the road along 
the edges of the proposed pavement at the elevation of 
the top of the loose stone for this course. These lines 
are to be removed prior to rolling the stone. At least 
four sets of five blocks of a depth equal to the depth of 
the loose stone, spaced 25 feet apart, are used as a guide 
for the further control of the depth of the base course. 
One block is placed at each edge of the road under the 
strong lines, one at the center and the remaining two 
equidistant between the center block and each side block. 
These blocks are used also in conjuction with the crown 
board and straight edge. 

In lieu of blocks, the templates or crown boards may 
be equipped with a metal or other approved extension 
attached to each end so that the bottom of the template 
or crown board will be at the elevation of the top of 
the loose stones of the base course. At least three such 
templates must be furnished, and they should be spaced 
at 25-foot intervals. 

The large stone for this work is dumped in piles or 
otherwise placed on the subgrade, after which, it is 
broken to the proper size by sledges or napping ham- 
mers. The breaking and spreading of the stone is han- 
dled in such a manner as to provide the proper depth 
and cross section as shown on the drawings. After the 
stone has been spread in a satisfactory manner, it is 
rolled with a three-wheel power roller weighing not 
less than ten tons, until compacted satisfactorily and 





Men breaking native stone base course. Distribution (except for photographic purposes) 
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Kentucky just surfaced 12 miles 
of U.S. No. 37 with a TEXACO 
Asphalt surface, low in cost, but 
easily capable of serving the vol- 
ume of traffic using it. 


Had Kentucky elected to lay 
high-priced paving instead, the 
Same money would have im- 
proved only a small fraction of 
the 12 miles. 


TEXACO ASPHALT 


THE TEXAS COMPANY, Asphalt Sales Department 
135 E. 42nd St., New York City 


12 miles of this nian 


OR 


When writing, we will appreciate your mentioning Pusiic Works. 





eo 
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a small fraction of that 
mileage of high-priced paving 


The old road merely was leveled 
by cold patching and then sur- 
faced with crushed stone and 
TEXACO Cutback Asphalt to a 
depth of approximately one inch. 
Result: A smooth, tough, easy- 
riding surface the year around 
—for an attractively slight ex- 
penditure. | 


Send for Texaco Road Surfacing 
Materials booklet. 





Chicago, Cleveland, Kansas City, Houston, Dallas, Buffalo, New York, Philadelphia, Richmond, Boston, Jacksonville 
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true to the grades and cross section given. The rolling 
in all cases is begun at the sides and progresses to the 
center of the roadway, thoroughly covering the entire 
surface with the rear wheels. On superelevated curves, 
the rolling is begun at the low side and proceeds to the 
high side. 

At all times at least five hundred feet of subgrade 
and shoulders are prepared in advance of the base course 
operation. If at any time the subgrade material should 
become mixed with the stone, the mixture is removed, 
the subgrade reshaped and compacted, and the removed 
material replaced with clean stone, which is filled and 
rolled until compacted satisfactorily and uniformly with 
the surrounding surfaces. 

After the rolling of the coarse stone has been com- 
pleted there is spread over the entire surface sufficient 
approved material passing a 14-inch circular screen 
to fill the base course. The entire surface is again rolled 
with a three-wheel power roller weighing not less than 
ten tons until compacted satisfactorily, and true to lines 
and grades given. Additional filler material is added 
and rolled as required. 

When the base course is completed it is tested with 
standard template and straight edges described above. 
Any irregularities of more than 34 inch are remedied 
to the satisfaction of the engineer by loosening the sur- 
face and removing or adding material as may be re- 
quired, after which the entire area, including the sur- 
rounding surface, is rolled and compacted satisfactorily. 

These stone base courses are generally used in depths 
of from six to eight inches. Other local materials are 
also used where they are available, such as run-of-bank 
gravel; choice, sound shales; and, in some sections, 
red dog, a brick-like substance which is obtained from 
shaley culm deposits which have been burned. These 
miscellaneous types are usually placed in depths approx- 
imately two inches greater than the stone foundations. 


Surface Course 


Various types of surfaces are used. Where a base 
course of a suitable quality of stone has been constructed 
eight inches in depth, the surface course may consist of 
heavy bituminous surface treatment which will thor- 
oughly bind and fill the top surface of the base course 
and produce a wearing surface approximately one inch 
deep. Approximately. one gallon of bituminous material 
and from 50 to 100 pounds of stone chips are used in 
this type of surfacing, and the material is dragged and 
compacted to give uniform coating and a smooth riding 
surface. 

The type of surface used to the greatest extent is a 
bituminous penetration course two inches deep. 

Two and three-quarter-inch loose approved stone is 
spread uniformly over the base course. This is a clean 
stone, 100 per cent passing a 1%-inch screen and not 
more than 10 per cent passing a 53-inch screen. It is 
then rolled lightly to set it. It is then penetrated with 
approximately 0.8 gallon of approved tar or asphalt 
cut back, usually in two applications of approximately 
equal quantities. The surface is then dragged lightly 
to facilitate the coating and improve the surface smooth- 
ness, after which it is rolled. After the bituminous 
material has dried out properly (not less than 24 hours) 
from 10 to 15 pounds of clean stone chips passing a 
53-inch screen is spread over the surface, followed by 
a second application of bituminous material at the rate 
of 0.2 to 0.25 gallon per square yard, and the surface 
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is then covered with from 8 to 10 pounds of stone chips 
and thoroughly rolled. 

At the proper time, according to the conditions and as 
directed by the engineer, a third application of from 
0.2 to 0.25 gallon of bituminous material and from 15 
to 20 pounds of stone chips are applied. It appears to be 
best practice to place the majority of the chips before 
the application of the bituminous material, reserving 
only a small amount to be spread over the bituminous 
material. This practice provides a more uniform coat- 
ing, holds the bituminous seal to the surface where it 
is required, and results in practically no loss of stone 
chips. In sections where traffic can be detoured, in some 
cases all the chips are put down before the bituminous 
material is applied. 

During this process the surface is checked and the 
irregularities corrected so that the finished surface pro- 
vides excellent riding qualities. 

The results indicate this surface course to be the 
equal of a mixed-in-place surface without requiring the 
use of the expensive equipment used generally in mixed 
in-place surfaces. 


Hydraulicking Six Million 
Yards for a Highway 


What is believed to be the largest hydraulic operation 
yet undertaken on highway work has been started in 
California. The project involves removal of 6,000,000 
cu. yd. of material. The rate of removal by hydraulick- 
ing is controlled by the amount of water available, and 
is estimated to be, in this project, 1.5 million cu. yd. a 
year. To insure even this rate, it is necessary to provide 
storage to tide over weeks of dry weather, and a reser- 
voir of 600,000 cu. ft. (4.5 million gal.) capacity was 
constructed. 

This unusual operation is being carried on in con- 
nection with carrying a highway over Oregon hill, a 
mass of auriferous gravel which originally contained 
200,000,000 cu. yd. About half of this has been removed 
by hydraulic mining for gold, which began in 1862 
and was discontinued in 1918 because it had become 
unprofitable. In selecting the hydraulic method of con- 
structing the proposed road, the engineers were influ- 
enced by the fact that part of the old water system that 
supplied water for the hydraulicking still existed and 
could be leased at a nominal rental. This included 12 
miles of flume, ditch and 30” hydraulic pipe, with a 
capacity of 55 cfs. It was proposed to use two hydraulic 
giants, a 7” and an 8”, and as the latter alone uses 60 
cfs under the head of 550 ft., the supply is supple- 
mented by a pipe line of 30” and 26” diameter laid 
from the reservoir, down a ridge to where 18” branches 
take off to the giants. 

Unfortunately, the precipitation last winter and 
spring was unusually light and the amount of water 
available this year is below expectations. However, hy- 
draulicking began February 28th, and was continued 
with an average daily run of 6% hours. During the 
first 31 days of operation gravel was removed at the 
rate of 800 cu. yd. an hour, which is 10.7 per cent of 
the volume of water used. The unit cost was 4.6 cts. per 
cubic yard; but as this includes about 40 per cent of 
non-recurring expense, which will eventually be dis- 
tributed over a much larger volume of material, the 
unit cost will probably be well under 3.5 cts. when the 
job is in full swing. 
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"* KC OIL TRACTOR 
USES LOW COST FUEL 


AND... 
it is the only tractor today that 


answens Yea 


@ Low Fue cost 
GF Lower onIGiNAL cost 
GY Lower MAINTENANCE 
CY LESS DEPRECIATION 
GY Lowest FINAL CosT 





Sure ... the Allis-Chalmers Oil Tractor burns 
low cost fuel. But it doesn’t stop there... it 
“goes all the way” in cutting costs ; . . by meet- 
ing ALL the requirements of low cost operation. 
In terms of work accomplished—such as yards 
of dirt at the dump or miles of road built—it is 
the most economical tractor on the market today. 


@ Write for further information. 


"TOALL FIVE 


THE “LO” 
OIL TRACTOR 






Lowest Final Cost \ 
Because v 


In the Allis-Chalmers 
Oil Tractors, wé intro- 
duce an entirely new, 
successful principle in 
tractor engines. We 
use a Diesel fuel pump 
to inject the measured charge of fuel oil into the 
combustion chamber and ignite it with a spark. 
We do not depend upon compression for 
ignition, but use the time tried magneto. This 
engine operates with less maintenance cost, 


I.£N9 





SX 


XQ | 


because the internal pressures are less than 
one-third those used in the compression type. 


YMMV 


Track-Type Tractors ..Wheel-Type Tractors .. Oil Tractors 
Power and Hand-Controlled Graders ... Elevating Graders 
Speed Patrol Graders . . Track Wagons .. Wagon Tracks 


ALLIS- CHALMERS 


TRACTOR DIVISION—MILWAUKEE, U.S.A. 








When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77 
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A Year’s Experience in Sewerage and 
Sanitation* 


By E. R. Howson 
Of Alvord, Burdick & Howson, Engineers 


UE TO the economic conditions prevailing dur- 
ing the past year there was a relatively small 
volume of sewage treatment plant construction ; 

but during the past few months there has been a decided 
impetus to such construction growing out of the Public 
Works Administration allotments, nearly 700 cities 
having received allotments for such work involving a 
total expenditure of well over $200,000,000. Construc- 
tion contracts have been let on many of these and work 
is now actively under way. Only a few cities have pro- 
ceeded with sewage treatment plant construction during 
the year without Federal aid. 

Financing of such work in several states has been 
curtailed by state laws limiting debt-incurring and tax- 
ing capacities of municipalities, which has been solved 
by sewer revenue bond and sewer service charge legis- 
lation, 35 states having laws permitting collection of 
charges for sewer service. Such charges are now in force 
in several hundred cities—over 200 in Texas, about 25 
each in Ohio and Pennsylvania, and smaller numbers 
in other states. Experience with the plan has been un- 
expectedly favorable; in Dayton, O., one of the largest 
cities having service charges (48,500 accounts), less 
than 0.5% are delinquent. Some state courts have de- 
cided that sewer revenue bonds are not a lien on the 
borrowing capacity of their cities. Until this matter 
has been adjudicated in the other states, cities in those 
states may find difficulty in selling such bonds. 

Tanks 

Developments in settling tanks have been directed 
toward securing more efficient distribution of flow and 
sedimentation. Studies have been made under operating 
conditions of inlet and outlet baffles, cross currents, 
and other possible causes of unequal distribution. At 
Dearborn, Mich., Hubbell, by redesigning the inlets of 
Imhoff tanks increased their efficiency in removing sus- 
pended solids from 48% to 74%, the suspended solids 
in the effluent of said tanks being reduced from 83 ppm. 
to 47, with undoubtedly considerable increase in B. O. 
D. removal. Sperry at Aurora increased removal of sus- 
pended solids approximately 14% by installing de- 
flectors which changed the flow over the weir from a 
spiral rolling effect to one normal to the weir. 

Each of the two largest manufacturers of equipment 
for sewage treatment plants has developed designs for 
center-feed, radial-flow square tanks, and several have 
been installed, giving the increase in operating effi- 
ciency theoretically resulting from a gradual enlarge- 
ment of cross-section from inlet to effluent channel. At 
the Morrell Packing Co., Sioux Falls, where a side-feed 
cross-flow clarifier had removed 25% of the suspended 
solids with one hour retention, a center-feed, peripheral- 

flow tank with the same capacity and retention period 
removed 60%. 

Practically all tank construction now is of the sepa- 
rate sludge digestion type with mechanical appliance 
for collecting and removing sludge. Imhoff tanks are 
rarely built at present in this country. 





*Condensed from paper before American Society of Municipal Engineers. 





Sludge Digestion and Gas Utilization 

There have been no new developments in sludge 
digestion. Heating is commonly by hot water circulated 
through coils. Keefer has found this more efficient than 
direct addition of hot water. General operating experi- 
ence indicates that optimum digestion temperatures for 
most solids may lie anywhere between 80° and some- 
what above 100°F; there being within this range ap- 
parently little variation in the character of sludge 
produced, rate at which digestion occurs, amount of 
gas produced, or character of gas. 

Different plants treating wastes not greatly compli- 
cated by industrial processes obtain fairly uniform re- 
sults in gas production—ordinarily 11 to 12 cu. ft. from 
each pound of volatile matter in the sludge added to 
the digester, and 20 to 23 cu. ft. per pound of volatile 
matter destroyed in the digestion process where there is 
adequate digestion capacity. As the gas normally con- 
tains 600 to 700 B.t.u., and this gives 12,000 to 14,000 
B.t.u. per pound of volatile matter destroyed, the effi- 
ciency of the process is apparent. 

Marked advancement in the wézlization of sewage gas 
is perhaps best illustrated by the plant at Springfield, 
Ill., where Walraven has done much pioneer work. This 
plant, treating activated sludge from 70,000 people, 
produces about 0.6 cu. ft. per capita per day. A 180 
h.p. gas engine connected to one of the blowers has 
operated almost continuously during 1933 and up to 
the present time, producing about 65%—in some 
months 90%—of the power required for aeration and 
the saving already has completely covered the cost of 
installation. The engine’s exhaust gas and cooling water 
heat the water circulated through the coils in the di- 
gesters, maintaining the temperature in the digesters at 
80° to 100°. Other plants, notably those at Rockville 
Center and Newark, N. Y., Ft. Atkinson, Janesville and 
Madison, Wis., Cedar Rapids, Ia., and Peoria, IIl., have 
units either now installed or being installed for utiliz- 
ing gas in engines. In a number of plants, as at Erie 
and Lancaster, Pa., Aurora and Rockford, IIl., gas is 
used for incinerating screenings and scum; also for 
operating auxiliaries driven by small gas engines for 
laboratory use and in at least one case for operating 
the laboratory’s gas-type refrigerator. 

Sludge Treatment 

Sand leds, open or glass-covered, are used for drying 
sludge by most communities, at least those of 100,000 
population or less. In the northern half of the country 
open beds can be filled 5 to 7 times a year and glass- 
covered as high as 20. Ordinarily the latter are de- 
signed of about half the area of open beds. It is believed 
that the use of glass-covered beds is increasing in local- 
ities where odor nuisance may be a factor. 

Practically all the larger cities are considering filtra- 
tion of sludge. Apparently Chicago is the only one seri- 
ously considering filtration of undigested sludge, ex- 
perimental work there by Mohlman indicating that 
fresh sludge filters on vacuum filters at higher rates and 
with less expense for coagulant than does digested 
sludge. 
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A PLATFORM composed of planks of sturdy 
timber of sound economics seasoned with justice and 
mortised into a practicable design: 


1. That every highway project show economic justification for 
the proposed outlay. 


2. That fair distribution of highway benefits be made between 
urban and rural citizens. 


3. That conservation of existing highway improvement re- 
quires utilization of old pavements as bases wherever practicable. 


4. That in the interest of economy maximum use of local ma- 
terials be encouraged. 


5. That wherever practicable highways be progressively im- 
proved by stage construction to keep pace with traffic needs. 


6. That subgrade stabilization be urged as a means of assur- 
ing durable highways at minimum cost. 


7e That the Federal Government be urged to amend Federal 
Aid legislation to extend Federal Aid regularly to farm-to-market 
roads in a fair proportion to trunk lines. 


The ASPHALT INSTITUTE 


A national institution not organized for profit but for constructive 
educational activities and research 


801 SECOND AVENUE DIERKS BUILDING 206 SANSOME STREET 
NEW YORK, N. Y. KANSAS CITY, MO. SAN FRANCISCO 
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In practically all experiments on sludge filtration, as 
by Gascoigne at Cleveland, Keefer at Baltimore, at 
Columbus, Hagerstown, Md., etc., all using digested 
sludge, it has been found necessary to use some slud ge- 
conditioning agent. Ferric chloride has been most ex- 
tensively and satisfactorily used. Elutriation at Balti- 
more has given higher filter capacity and coagulant 
economy. 

At Hagerstown, Md., one of the few smaller cities 
attempting vacuum filtration of sludge, when the sludge 
is conditioned with ferric chloride and lime it is prac- 
ticable to produce a filter cake averaging 80% moisture 
with 71% volatile solids, which is entirely free from 
offense when spread on land. 

On the basis of present experience, it would seem 
desirable, except in possibly the very largest installa- 
tions, to retain digestion in connection with vacuum 
filtration, as the digestion tank serves to iron out in- 
equalities of sludge supply (particularly necessary with 
combined sewers) and provide insurance against break- 
down of filter equipment. 

To date, mechanical drying and incineration are 
being seriously considered by Chicago only and even 
there with hesitancy. An experfmental 20-ton plant was 
operated there for several months, and while the re- 
sulting clinker was entirely free from odor, it was not 
practicable wholly to eliminate odors. Raw sludge filter 
cake with a moisture content of 70% or less could be 
incinerated substantially without fuel. 


Chemical Precipitation 

Up to the present time none of the various chemical 
precipitation methods has been applied in large plants, 
but several small plants have used them, particularly on 
industrial wastes, and considerable experimental work 
has been done. There seems to be a growing appreciation 
of the usefulness of chemical precipitation as an addi- 
tional step following preliminary treatment where nor- 
mally dilution is adequate for the effluent from the pre- 
liminary treatment, but where occasionally, as during 
dry seasons, further treatment is necessary to prevent 
nuisance, and a relatively high operating cost for short 
periods is justified. It is understood that on the large 
Minneapolis-St. Paul project consideration is being 
given to chemical precipitation as well as activated 
sludge, operation of which will be required only during 
seasons of low flow. 

The Laughlin process in use at Dearborn attracts 
great attention as it most closely approaches an appli- 
cation to domestic sewage on a plant size scale, and 
apparently has demonstrated its ability to produce an 
effluent with a remaining B.O.D. of from 20 to 25 ppm, 
which indicates its applicability from that standpoint 
to many locations. 

The Guggenheim process, also, has demonstrated at 
experimental plants its ability to turn out a high-grade 
effluent with a reduction in B.O.D. of from 80 to 90%, 
and in suspended solids of from 97 to 99%. 

Scott at Oklahoma City has greatly increased the 
sedimentation of a difficult sewage, by use of ferric 
chloride, which he prepares from chlorine and iron strip- 
pings. But in general, engineers are employing estab- 
lished methods—plain settling and digestion of sludge, 
with secondary treatment, where needed, of activated 
sludge, or sprinkling filters, the latter especially in 
small installations. 

Chlorination 

The use of chlorine is increasing for sterilizing efflu- 
ents discharging near bathing beaches or water supply 
intakes. The A. P. H. A. committee on sewage disposal 












have beneficial effects upon down-stream conditions. 
Activated Sludge 


Activated sludge treatment seems to have lost none 
of its popularity because of the adverse patent decision 
at Milwaukee by Judge Geiger, sustained by Judge 


Lindley of the U. S. Appellate Court. In spite of the 


patent suit against the Chicago Sanitary District (not 
yet decided) it is proceeding with the construction of 
the Calumet and Southwest plants, and Cleveland and 


many smaller cities are constructing or planning such 


plants. This treatment is continually increasing in its 


field of application, with possibly wider use of me- 
chanical aeration in the smaller plants. An ultimate 


decision and establishment of definite basis regarding 
royalties will probably give added impetus to this type 


of treatment. 





Refuse Collection and Disposal 


Costs in England 


“The way to obtain the best results at the lowest cost 


(in refuse collection and disposal) is by employing a 


fully competent staff under specialized technical direc- 
tion, strict costing, and close application of the lessons 


learned by local authorities from the examination of 
their own experience and that of other authorities.”’ This 
is the opinion of the Ministry of Health of England, 
which it finds again confirmed by the annual reports for 
the year 1932-1933 made to it by 329 cities and 
boroughs of England and Wales. 

Of the various municipalities reporting, 118 actually 
weighed 80% or more of the refuse; of the 27 metro- 
politan boroughs, 24 did so. The average weight per 
capita per day was 1.71 lbs., ranging from 1.46 lbs. for 
cities of 200,000 and over to 1.87 lbs. for those under 
30,000. The cost of collection averaged $2.15 per ton, 


‘and of disposal, $1.04. The costs per 1,000 population 


averaged $605 for collection and $280 for disposal ; 
these figures including loan or depreciation charges and 


expenditures for new plant out of revenue; income de- 


‘ducted.” 

Classifying the average weights by towns which did 
or did not weigh at least 80% of all refuse, the report 
shows that for 118 which did, the average per capita 
weight was 1.39 lbs.; varying from 1.53 in the metro- 
politan boroughs to 1.23 in urban districts. 

In towns which weighed the refuse, the cost of col- 
lecting it averaged $2.50, and of disposing of it $1.71 
per ton; varying from $2.23 in the metropolitan 
boroughs to $1.56 in the county boroughs. 





Truck Operation by St. Paul Water Department 
The water department of St. Paul, Minn., in 1933 
operated 18 trucks and three other cars. The trucks 
made a total mileage of 159,420, with an average of 
8.7 miles per gallon of gas. The average cost per mile 
was 6.4 cts., and per month $47.52; these costs includ- 
ing gasoline, oil, tires and other supplies; service, re- 
pairs, parts and accessories; depreciation, insurance, 
and garage and shop charges. The depreciation charged 
averaged about 25% of the total, maintenance 24%, 
operation 32%, insurance 10% and overhead 9%. 
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reported that where chlorine is applied in amounts suffi- 
cient to give residuals of %4 to % ppm after ten min- 
utes, a reduction in B.O.D. may be expected of at least 
2 ppm for each 1 ppm of chlorine absorbed, which for 
normal! doses with domestic sewage would be equivalent 
to effecting a reduction in oxygen demand of from 15 
to 35%. Also that applying heavy doses to sewage would 
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Joint Operation of Water and Light Plants 
in Lincoln, Nebraska 


By Paul W. Doerr 
Superintendent Water and Light Dept., Lincoln 


86,000. The city government is divided into five 
departments, each of which is in charge of one of 
the five councilmen, who is called the superintendent 
thereof. One of the departments furnishes water and 
street and commercial lighting,—in the last of which it 
is in competition with a privately owned plant. 
The Water Plant 
The municipal water plant dates from 1881, when 
the citizens voted $10,000 for that purpose and a well 
supply was installed. Additional well supplies were 
installed in 1888, 1891, 1892 and 1914.* One built in 
1892 at 30th and A streets is the largest and main 
pumping station of the city today, while the second 
largest is that at 17th and Van Dorn streets built in 
1914. In 1919, the citizens voted $200,000 bonds for 
extensions, but because of financial and legal difficul- 
ties these were not marketed until 1922, when $100,000 
was made available. To meet the 5% interest on these 
bonds and provide for retiring them, the department 
contributes each year from its earnings to a sinking 
fund. Other wells and a pumping station were built 
in 1926; but the water turned salty and the wells were 
abandoned ; the pumping station, however, continued to 
be used to house booster pumps. 


[o's6.000 Nebraska, has a population of more than 





*The plant as it was then was described by this journal (then called 
“Municipal Journal”) in its issue of November 26, 1914. 


Water from the several sets of wells is pumped into 
large underground concrete reservoirs with concre.e 
roofs, most of which are located near the A Street sta- 
tion referred to above, and which can be emptied by 
gravity into a pump well. (One set of wells, along the 
Antelope valley, delivers into these reservoirs by 
gravity.) Here pumps force water into the distribution 
system, maintaining a pressure of 55 to 60 pounds in 
the business section, raised to 90 to 110 pounds for fire 
fighting. 

During the years 1926 to 1930 four suburban cities 
were annexed to the city, adding a total of 10,600 to 
the population, and addition to the water supply was 
necessary. The Burns & McDonnell Engineering Co. 
was engaged to investigate sources of supply and rec- 
ommended going to the Platte river near Ashland, 
about 29 miles from Lincoln, which plan has been put 
into effect. The city voted $2,300,000 bonds for the 
purpose in April, 1931, but owing to the depression 
these were not sold at once, but such funds as were 
needed were furnished from time to time from the sur- 
plus earnings of the Lighting Department, which pur- 
chased the bonds as a part of its sinking fund invest- 
ment. Water from the Platte river reached Lincoln in 
August, 1932. 

The new supply is obtained from the underground 
flow of the Platte river through five wells located about 

















Main st..tion, Lincoln, Nebraska 


half a mile from the river itself, and 2,000 feet apart, 
drilled from 85 to 47 feet deep to bed rock. Each well 
is provided with a 2 mgd well turbine pump. The water 
is pumped 3.72 miles through 24- and 36-inch cast iron 
pipe to a 3 mg reservoir at Ashland. From here to 
Lincoln the water flows through 25.1 miles of 36-inch 
cast iron pipe. The cost of the entire 28.82 miles of pipe 
was $1,520,437, and the total cost, including land, 
wells, pumps and pumping station, and engineering, 
was approximately $1,800,000. 

Automatic cluster air relief valves are placed at all 
summits, enclosed in concrete vaults, and 8-inch blow- 
offs at all low points. Access manholes are placed at 
2,000-foot intervals along the pipe line. The pipe was 
Jaid with a minimum depth of cover of 4 ft. (at stream 
crossing siphons) to 16 ft. Most excavating was done 
with a trench-digging machine, the ditch being 5 ft. 
wide. Calking was done by compressed air. Where the 
36-in. pipe passed under railroad tracks it was placed 
in a 72-in. culvert filled with dry sand. 

Specifications permitted a maximum leakage of 100 
gal. per inch-mile at the end of two years. Tested in five 
sections under pressures of 50 to 100 lb. per sq. in., 
the maximum leakage was 15.95 gal, and the average 
for the entire pipe line 11.18 gal. 

To pay for these improvements, bonds for $1,100,000 
were sold and the balance was taken from the accumu- 
lated savings of the Water and Light Departments. 
$100,000 of the bonds have been bought back as a sink- 
ing fund investment. 

The water is chlorinated. It has a temporary hard- 
ness of 80.0 and permanent hardness of 57.4. There is 
now under construction at Ashland a 12 mgd iron and 
manganese removal plant at a cost of $215,000. 

The plant now contains 15 reservoirs in the city with 
a combined capacity of 35,500,000 gallons, besides the 
one at Ashland. The pumping capacity totals 51.5 mgd, 
consisting of one 2 mgd and one 8 mgd Allis-Chalmers 
centrifugal pumps, one 3 mgd Fairbanks-Morse cen- 
trifugal, one 3 mgd and one 0.25 mgd Dayton Dowd 
centrifugals, four 3 mgd and one 1.5 mgd American 
centrifugals, one 0.75 mgd Manistee centrifugal, one 
15 mgd DeLaval steam turbine driven centrifugal, and 
one 6 mgd Snow steam pump. There are 385 miles of 
4 in. to 36-in. mains, 20,495 services, of which 18,264 
are metered. The average daily consumption is 98 gal. 
per capita; the maximum for one day (July 20th, 
1934) was 230 gal. 

Electric Service 

The municipal street lighting department has been 

in continuous operation since 1905; and since 1913 the 
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municipality has been selling light and power 
in competition with a privately owned plant 
and now serves about one-third of the light 
and power consumers and furnishes all the 
street lighting. In 1920 the people voted 
$300,000 bonds for the lighting services and 
in 1922 $100,000 of this was allotted to the 
street lighting and the same amount to the 
commercial department. (The two are oper- 
ated separately as to finances.) The street 
lighting is financed by taxation, but the com- 
mercial lighting service provided from earn- 
ings a sinking fund to pay interest and re- 
deem the bonds. There are slightly over 4,000 
street lamps in service, ranging from 1,000 
to 10,000 lumens. 

The electric generating equipment consists 
of one 4,000 kva Allis-Chalmers turbo-gen- 
erator, one 2,900 kva Allis-Chalmers, one 2,000 kva 
Allis-Chalmers, and one 750 Kerr steam-driven turbine 


generator. 
Financial 


The estimated value of the water plant is $6,500,000. 
The present total bonded indebtedness (including that 
for the new filtration plant now under construction) is 
$1,849,000. There is $236,958 in the sinking fund for 
retiring bonds, and $154,661 cash balance on Septem- 
ber Ist, 1934. 

The total revenue for the fiscal year ending Septem- 
ber Ist, 1934, was $349,224, and the total operating and 
maintenance cost $117,701. 

The meter rates are 15 cts. per 1,000 gal. for the first 
335,000 gal. per month, 13 cts. for the next 2,665,000 
gal., and 10 cts. for all over 3,000,000 gal. The mini- 
mum charge per month is 50 cts. for 5 and 34-inch 
meters, $1.50 for 1-inch, $5.00 for 114 and 2-inch, $10 
for 244 and 3-inch, $15 for 4-inch and $30 for 6-inch. 

The rates for commercial lighting and power are 40 
cts. per month fixed charges plus 5 cts. per kwh for 
1 to 10 kwh, 4 cts. for 11 to 40 kwh, 3.5 cts. for 41 to 
500 kwh, and 3 cts. for all over 500 kwh; with 5% 
discount if paid before the 10th of the month. The ser- 
vice is more than self-sustaining and has no bonded 
indebtedness. On September Ist, 1934, the balance on 
hand was $339,772. For the six months period ending 
February 28, 1934, the revenue from metered sales 
was $89,572; from current transferred to the water de- 
partment, $19,343, and to the street light department, 
$11,820. The operating expenses comprised $36,788 


(Continued on page 58) 
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W & T Ammoniator to 
meter anhydrous ammonia 


HERE is a marked trend toward pumping by 

electric power, even in pumping stations of rela- 

tively large size. A number of factors have created 
this trend which may be enumerated as follows: 


1. Increase in the number of power plants and im- 
proved network of power lines has created a reliability 
of service that makes shut-downs rare and but momen- 
tary. Such shut-downs can readily be tided over as a 
rule by moderate elevated storage. 

2. Centrifugal pumps have been developed with such 
high efficiency that purchased electric power compares 
favorably with the most efficient steam pumping ma- 
chinery. 

3. Electrically operated pumping stations are clean, 
neat, and inconspicuous, thus permitting their location 
within or adjacent to residence districts. 

4. Development of the internal combustion engine 
has created a compact, economical, and reliable stand- 
by source of power, thus adding to the security of using 
transmitted electric power. 

5. Electrically equipped stations require a small 
personnel for operation and maintenance. 

6. Centrifugal pumps require relatively little repair 
work, Generally speaking, when they fail to maintain 
their efficiencies or otherwise get out of order it is 
feasible to quickly obtain any parts, or even an entire 
new pump, from the factory promptly and at relatively 
small cost. 

7. Electrically equipped pumping stations lend 
themselves to automatic or remote control, so that it 
is feasible to build stations of relatively large size 
which require no attendance except for periodic in- 
spection. 

Within recent years much more attention has been 
given to piping of pumping stations. A carefully de- 
signed modern electrically equipped pumping station 
is equipped with a loop arrangement for the discharge 
piping so that if any pump, any piece of pipe, or any 
valve is out of service, it is still feasible to operate most 
of the pumps. Attention is also given to multiple con- 
nections to the distribution system, so arranged that if 
any pipe or valve fails, water can always be delivered 
in reasonable quantities from the pumping station into 





Trends in 
Water Works Practice 


Indications from the past year’s experience— 
continued from the November issue 


By Paul Hansen 







W &T dry'feeder for applying 


ammonium sulphate 


the distribution system. In cases where the water comes 
to the pumping station through a pipe line, suctions 
of the pumps are also looped; but generally speaking, 
adequate security can be obtained by providing inde- 
pendent suctions for each pump, or at least duplicate 
suctions for a group of pumps. 


Purification Works 

Engineers, chemists and others specializing in water 
purification have been working intensively for the 
last four or five years on such matters as (1) improved 
coagulation, (2) elimination of tastes and odors, (3) 
removal of color, (4) maintaining the sand bed of 
filters in much better condition than was formerly con- 
sidered necessary, (5) more effective sterilization, and 
(6) production of a water that will not corrode or 
encrust mains or interior piping. 

The last few years have shown much greater interest 
on the part of the general public in soft water. The 
means of softening water have improved, and the 
chemistry of softening water has become better under- 
stood. Zeolites are finding a greater and greater appli- 
cation to municipal water softening, but the so-called 
lime and soda processes still remain the most suitable 
and economical for most municipal water supplies. 


Chemical Preparation and Application. None of the 
features embodied in modern water purification plants 
can be regarded as revolutionary, yet the last five or 
six years have resulted in a number of improvements 
in detail. The designer of today puts much more 
thought into the chemical preparation and feed devices 
than was done a few years ago. More space is devoted 
to the chemical feed equipment and piping arrange- 
ments are more carefully designed, all with a view to 
securing greater accuracy of application, greater flex- 
ibility in point of application, and better control of 
dust and fumes. 

For example, a modern water purification plant (not 
including softening) should comprise the following 
facilities for chemical preparation and application: 

1. Dry feed machines in duplicate or multiple for 
the application of alum, ferrous sulphate, ferric sul- 
phate, or sodium alluminate. 

2: Machines in duplicate or multiple for the applica- 
tion of lime. The lime may be used in conjunction with 


















54 


ferrous sulphate or it may be used to provide necessary 
alkalinity in connection with the use of alum. It may 
also be used to remove carbon dioxide from the filtered 
water for the correction of corrosion in pipes. 


3. Machines for the application of activated carbon 
in powdered form. These machines should be in dupli- 
cate or multiple and should be so arranged that the 
carbon may be applied at various points in the pre- 
liminary treatment of the water. Activated carbon is 
extremely dusty, and these machines, as well as the 
carbon storage, should be enclosed in dust-proof com- 
partments. 

4. Machines for the application of chlorine and am- 
monia. Chlorine machines should be placed in a sepa- 
rate room with a special ventilating fan so that in case 
of chlorine leakage the room may be independently ven- 
tilated. Ventilating fans should have remote control. 
Ammonia may be applied either in the form of anhy- 
drous ammonia or as ammonium sulphate. In the former 
case, equipment similar to chlorine feed machines are 
used and in the latter case dry feed chemical machines 
may be used. The chlorination and ammoniation equip- 
ment should be so arranged that there may be pre- 
chlorination and ammoniation of the raw water and 
post-chlorination and ammoniation of the filtered water. 
In some cases it is desirable to apply the chlorine and 
ammonia at some intermediate point. 

Chemical feed piping should be as short as possible 
and so placed that it can readily be removed for clean- 
ing. Rubber tubing is desirable for the longer runs, 
inasmuch as this may be easily removed and the in- 
crustation within may be broken by simply walking 
on it. It is desirable to have an open inlet flume in 
which the chemicals are applied to the raw water. This 
permits of easy accessibility and also permits the oper- 
ator to observe the mixing of the chemicals. Further, 
it permits of application of chemicals in any order 
deemed desirable by the operator by simple re-arrange- 
ments of thé chemical piping. 

Probably no part of a purification plant is so fre- 
quently modified as the chemical treatment. It is there- 
fore desirable to so arrange the chemical application 
devices that they can be changed from time to time. It 
is also well to provide space for the erection of cheap 








Corpus Christi, Tex., filters, International variable rate chemical 
feeders. 
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chemical solution tanks for the purpose of trying out 
experimentally some new chemical treatment. 

Mixing and Sedimentation, During the last few years 
a marked tendency has been observable toward im- 
proved preliminary treatment of water. Waters con- 
taining heavy turbidity, especially if this is readily 
settleable, is passed through preliminary sedimentation 
basins, with or without the aid of coagulation, which 
sedimentation basins are equipped with mechanical de- 
vices for removing the sediment as rapidly as it forms. 
Improved coagulation and sedimentation is obtained 
by prolonged gentle mixing of coagulants with the raw 
water or pre-settled water. Formerly baffled mixing 
chambers were prevalent, but recent practice is definite- 
ly toward mechanical mixing devices which can be con- 
trolled as to speed, thus permitting adjustment of the 
mixing action independently of the volume of water 
flowing through the plant and with minimum loss of 
head. 

During the past ten years there has been a tendency 
toward longer periods of sedimentation. While it is 
quite possible to operate filter plants with relatively 
short periods of sedimentation, the longer periods act 
as an effective stabilizer to operation. Relatively long 
periods of sedimentation avoid rapid clogging of the 
filters, and facilitate meeting any unexpected or un- 
usual conditions that may arise. Sedimentation periods 
of less than 4 hours are rarely recommended for any; 
kind of water. Periods of more than 8 to 10 hours are 
seldom needed. 

Filters. Practice of the last few years is characterized 
by more vigorous washing of filter sand and the use of 
a somewhat larger size of sand grain. Designs now pro- 
vide for rates of application of wash water as high as 
42 inches vertical rise per minute within the filter. Until 
a few years ago a rise of 24 inches was regarded as 
ample. Renewed consideration is given to surface wash- 
ing of the sand, as there is considerable evidence that 
combined surface wash and upward flow of wash water 
from the bottom of the filters is effective in discourag- 
ing the formation of mud balls. Engineers dislike to 
provide an elaboration of piping for surface wash, but 
it is desirable to so design filters that provision for 
surface wash can be installed later if found necessary. 
More is being learned by operators as to the technique 
of washing filters, and even with old equipment they 
are maintaining better conditions than formerly. One 
element in this technique consists of breaking up the 
surface mat of a filter prior to using the upward wash. 
This may be done by air agitation, raking, use of a 
hose nozzle, or by a fixed spray for surface wash. 

Housing. There is a marked tendency to improve the 
appearance of water works. In some places large sums 
have been spent upon architectural effects. Notable new 
plants with architecturally attractive superstructures 
are those at Detroit, Fort Wayne, Youngstown, and 
Wilmette, Ill]. There is practical value as well as 
aesthetic value in housing water works in beautiful 
buildings. It re-acts on the pride of the operators, it is 
an object lesson to the general public in emphasizing 
the importance of an adequate and pure water supply, 
and it is further justified as an artistic addition to the 
public buildings of a modern municipality. There is no 
reason why water supplies should not be enshrined in 
temples of beauty as was the practice of some of the 
ancients. However, there is always the ever present 
practical and financial question as to how far it is proper 
to go in the matter of architectural embellishment. 
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Better Lighting Pays Its Way 


Sell more electricity by showing users the advantages of proper 
illumination 


By L. A. S. Wood 


Maneger, Lighting Division, Westinghouse Electric & Manufacturing Company 


ECAUSE better illumination does cut costs, in- 
crease efficiency, reduce accidents and establish 
better working conditions, lighting in industrial 
plants everywhere will probably be revolutionized in 
the next few years. At present industrial lighting aver- 
ages less than 5 foot-candles, one survey of 2,000 in- 
dustrial plants even averaging below 3, as compared 
with the safe minimum of 10 foot candles. Industry is 
awakening to advantages of better lighting as a result 
of recent developments in lighting and many industrial 
lighting surveys. The following are a few examples 
which you can use to show industrial users how proper 
illumination definitely increased production. 


Better Illumination Increases Efficiency 


One of the most conclusive proofs that good lighting 
pays its cost is furnished by a national piston company. 
This plant was inadequately lighted and the local power 
company induced them to make a lighting test. The 
president reports that at the beginning of the test the 
plant was running at about 70 per cent capacity with a 
lighting intensity of 1.2 footcandles. In one department 
the lighting was stepped up to 6% footcandles and 
production increased 13 per cent. Then it was further 
increased to 9 footcandles and an additional 4.9 per 
cent increase was obtained. Finally the lighting was 
increased to 14 footcandles and production jumped an- 
other 6.9 per cent. In all, the lighting of 14 footcandle 
intensity increased production 25.8 per cent over the 
old installation. 

In the inspection department of a large roller-bear- 
ing manufacturer a thorough test of the effectiveness 
of light in increased production was made. The original 
system of lighting provided 5 footcandles at the in- 
spection table. The number of pieces inspected per 
hour per operator was 408. When the new lighting 
installation providing 20 footcandles was in operation, 
production jumped to 458 pieces per hour per operator 
—an increase of 12% per cent. This intensity was 
maintained for two weeks, then decreased to 13 foot- 
candles, and immediately production dropped to 440 
pieces per hour per operator. When it was later set 
back to 20 footcandles production increased to its 
peak. 

Adequate Lighting Pays 

In a hosiery plant proper illumination was installed 
and immediately production of knitting machines 
jumped 10.8 per cent and of looping machines 6.1 per 
cent. The cost of the installation was only four-tenths 
of one per cent and the operating cost one-tenth per 
cent of the yearly payroll. 

In the composing room of a large register company 
the lighting was old-fashioned, inadequate and spotty. 
Men at work setting type were slow and errors were 
common. The management consulted a lighting special- 
ist and he recommended an entirely new system with 


modern equipment and Mazda lamps of proper size. 
After the new installation was made a careful check 
was kept; production increased 6 per cent and only 20 
cents per day was added to the light bill. 

In a plant operating a battery of wire drawing ma- 
chines a haphazard system of drop cord lighting was 
replaced with a scientifically planned overhead system. 
Immediately the output of the machines was increased 
21 per cent. 

A manufacturer of automobile parts reports that 
after installing a new lighting system which increased 
lighting intensity 133 per cent, labor turnover dropped 
from 6.37 per cent per month to 2.78 per cent per 
month. In addition, work was speeded up enough to 
completely pay for the installation in 18 months. 


10 Foot Candles Required 


The development of the light meter which is a port- 
able compact means of measuring lighting intensities, 
makes it possible to easily and accurately check the 
intensity of light provided by artificial illumination in 
industrial plants everywhere. Illumination research 
laboratories have discovered by actual test that wher- 
ever eyes are used for work that 10 footcandles is an 
absolute minimum. Further tests have also revealed that 
working under intensities less than 10 footcandles 
causes not only severe eye strain but results in fatigue, 
sleepiness, nervousness, headaches, indigestion, etc. 
Glare from light sources in the line of vision, reflections 
from glossy surfaces and uneven distribution of light 
are also features which contribute to this condition. 

As a general promise to a new lighting approach to 
industry, Westinghouse is making three definite recom- 
mendations: (1) increase intensities, (2) abolish glare, 
(3) provide uniform distribution. 

Adequate lighting is a working tool in any plant. 
The importance is best summed up in an adaptation 
of a well known adage “As a man sees, so does he 
work.” 

Industry has spent tens of thousands of dollars in 
developing machines of greater efficiency, but the most 
delicate machine is not half as sensitive as the operator. 
And when conditions are such that it is difficult to see, 
when surroundings are dark and gloomy, operators 
cannot ‘be expected to get the most out of machines. 
Production suffers. Costs increase. Accidents increase. 


Better Lighting, Better Work 


Other important considerations are the new industrial 
codes under which industry is working. Shorter work 
days and shorter work weeks have necessitated the 
addition of more shifts and the employment of more 
men. Better illumination enables employers to get a 
greater volume of work and greater accuracy from each 
employe under the shorter hours and perhaps increased 
pay. 

But not only does better lighting mean increased 













56 


production, it also means better work. Employees can 
see better, but equally important they have a more 
inviting, improved working condition and plant at- 
mosphere. A dark, gloomy plant is depressing to 
workers and they cannot be expected to do their best 
in surroundings of this character. Better light will in- 
crease the morale of the entire staff to a pitch which 
assures good work, high efficiency. Also, workers are 
more dependable in well-lighted plants, and more satis- 
fied to stay on the job—therefore, labor turnover is sub- 
stantially reduced. 

Another important advantage of modern lighting 
in industry is that it makes all space available for active 
production. With spotty and inadequate illumination 
there is a large percentage of modern plant floor area 
which is dark and useless for actual production. The 
machinery and production line must be grouped close 
to existing lighting units, leaving large areas which 
are useful only for storage purposes, et cetera. These 
areas can be transformed immediately through installa- 
tion of modern lighting to useful productive activity. 
Machinery can be arranged for efficient production, and 
in many cases more machinery and men can be em- 
ployed in a given plant area. Also, in a plant where 
dark corners and out-of-the-way spots exist, there exists 
the opportunity for workmen to seek these spots for 
idle, unproductive moments. 


Lessens Accidents 


Improved lighting also means decreased accidents. 
Workmen who can see danger rather than merely sense 
it are less likely to be involved in accidents. And acci- 
dents in addition to their regrettable nature cost in- 
dustries large sums of money year after year. 

One of the most interesting descriptions of the rela- 
tionship between lighting and accidents is found in the 
Code of Lighting prepared under the direction of the 
Illuminating Engineering Society. 

This report points out that the National Safety Coun- 
cil estimates that the number of fatalities in the United 
States arising out of or in the course of gainful em- 
ployment was 24,000 for the year 1928, and that during 
the same period the lost time non-fatal accidents reached 
the staggering total of 3,125,000. The report also points 
out that a prominent insurance company admit a war- 
rant for assuming that defective vision and deficient or 
unsatisfactory lighting installations are contributing 
factors of 18 per cent of these accidents. This means that 
from these causes industries are being deprived of the 
equivalent of the services of 35,000 men throughout 
each entire year due to lost time non-fatal accidents. 
This is indeed a high price to pay for neglect of light 
and vision, 

Quoting further from this report it is discovered how 
from a dollars and cents standpoint accidents cause 
industry thousands of-dollars a year. 

“Compensation insurance premiums for a plant are 
based on the amount of the payroll; and the rate is 
determined by the accident experience of a given in- 
dustry, modified by the experience of a particular plant 
under consideration. With a rate of 114 per cent the 
annual premium in the case of 1,000 employes at an 
average wage of $40.00 per week would be $31,200. 

“An insurance carrier might at an average pay the 
claims resulting from four accidents per month in this 
plant, and meet its own overhead cost, and still have 
slight margin of profit. An experience of five accidents 
per month, one-fifth of them due to improper lighting 
(a not unlikely event) would probably leave the insur- 
ance carrier no option but to increase the rate by 25 
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per cent. This premium could then be $39,000 an in- 
crease of $7,800. If poor lighting costs only $3.00 per 
employe or $3,000 per year total, the owner’s annual 
expense for poor illumination actually amounts to $10,- 
800—of which $7,800 is required by the insurance com- 
pany to meet additional accident claims. An expendi- 
ture of $6.00 to $8.00 per year per employe for more 
adequate illumination might save a large portion, if 
not all, of the latter amount. The important point here 
is the fact that the cost of accidents, due to poor il- 
lumination, greatly exceeds the cost of providing ade- 
quate illumination.” 

From the foregoing facts it is readily evident why 
it pays industry to improve its lighting standards. 

The lighting industry for years has had the equip- 
ment to make possible illumination as now recom- 
mended. But it has only been recently that any one 
has fully appreciated the intimate relationship between 
light and sight and human efficiency. By bringing 
these facts to the attention of their customers and urg- 
ing them to make similar tests, municipal light and 
power plants have a means of increasing the use of 
electricity which will benefit all concerned. 





How One Privately Owned Lighting Company 
Met a Request for Lower Rates 


Some years ago the citizens of a city of about 30,000 
population in New York State complained about the 
rates for electric current. At that time a fair percentage 
of the population was installing oil heaters and other 
electric appliances for home use, thus materially in- 
creasing the consumption of electric current. The local 
company supplying both electric current and gas is 
wholly owned by one of the large public service cor- 
porations and has a franchise from the city. 

The protest on rates, while not particularly vigorous, 
was sufficient to cause the council to take the question 
up with the officials of the lighting company who are 
purported to stand in with the political party in control 
of the city administration. 

After what was evidently a very friendly conference, 
it was agreed that a lower and considerably more rea- 
sonable rate would be made to householders provided 
they install an additional meter for the current used 
exclusively for power, the meter and installation to be 
paid for by the householder, at the cost, for an ordinary 
dwelling, of from $60 to $80. Apparently the lighting 
company does not get any part of this outlay unless it 
makes a profit on the meters, which are bought from it, 
but the stipulation that power meters must be installed 
prevents a great many users of current from bene- 
fiting by the lower rate; which, obviously, was the rea- 
son for requiring an additional meter. 

The rate for “small power installations” that was 
agreed upon and is in use today is: 

For first 30 kwh per month, 10 cents per kwh. 

For all over 30 kwh, 3 cents per kwh. 

Minimum charge per month per horse power or 

fraction thereof of rated capacity of installation. 

Compare these rates with those of the municipal 
plants in Lincoln, Neb. and Jamestown, N. Y. 

The rates for residential light in the city referred 
to are: 

For the first 8 kwh or less............ $1.00 

Next 22 kwh per meter per month...... .08 

Next 170 kwh per meter per month.... .06%4 

For all over 200 kwh per meter per month. .05 

Minimum charge per meter per month.. 1.00 
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CITY OF JAMESTOWN, N. Y. 
MUNICIPAL ELECTRIC SYSTEM 
Year 1933 
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Net Operating Profit ............. $406,101.53 
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Jamestown, N. Y., 


Population Served: 52,276 




































RATES 


Light, Heat and Power 

James- 
town 
3.5 c 
c 

« 5c 
c 


Sub- 
urban 
per K.W.H. 
per K.W.H. : 5 
per K.W.H. 
per K.W.H. 
per K.W.H. 


First 5 per mo. 
Next 5 7H. per mo. 
Next 90 W.H. per mo, 
Next 10,000 K.W.H. per mo. 
Next 20, 000 K.W.H. per mo. 
Next 50,000 K.W.H. per mo. per K.W.H. 
Excess K.W.H. per mo. per K.W.H. .9 
Minimum Charge—Jamestown: 
$0.70 net per month for 2 K.W. or fraction thereof of 
service capacity. 
$0.35 net per month per K.W. 
in excess of 2 K.W. 
Minimum Charge—Suburban Territory: 
$0.80 net per month for 2 K.W. or fraction thereof of 
service capacity. 
$0.40 net per month per K.W. for all service capacity 
in excess of 2 K.W 
Terms of Pay ment: Net Cash. Five percent added if 
bills are not paid on or before the tenth of the month 
that they are due. 
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Operates Efficient Light Plant Profitably 


N 1890 the Municipal Electric System of James- 
town, N. Y., was created by the taxpayers’ author- 
ization of a $30,000 bond issue. In 1933 the plant 

was estimated to be worth $2,200,769 (after deducting 
$1,380,152 for depreciation) while the liabilities were 
but $161,469 (including $120,000 bonded debt) ; 
was furnishing current to two neighboring villages and 
part of a township in addition to its own citizens; had 
a revenue of $764,265, and expenses (including depre- 
ciation, interest and taxes) of $632,665, and a balance 
at the close of the year of $2,420,506. The operating 
profit was $406,102. 

During that year the plant delivered 38,414,452 kwh, 
of which 11,837,774 was metered industrial; 8,611,481 
was metered residential, 8,016,857 was metered com- 
mercial ; 2,715,677 was furnished to the city for light- 
ing streets and municipal buildings, for municipal 
power and other purposes; the balance to railroads, by 
flat rates and lost and unaccounted for. 

There were 13,415 residential meters in service, in 
communities having a total population of 52,276—less 
than four persons per meter, so they must have served 
practically every residence. 

During 39 of the 41 years of its operation the mu- 
nicipal plant was competing with a private plant, which 
also was growing and placed a value of $100,000 on its 
plant in 1897, when the city considered buying it; but 
it was not until 1931 that the city purchased the prop- 
erty and distribution system of the private company in 
the city of Jamestown, villages of Celoron and Falconer 
and part of Ellicott township. 

In 1906 control of the plant passed from the Common 
Ccuncil to a commission, which in 1914 was combined 
with the water commissioners to form the Board of Wa- 
ter and Lighting Commissioners, which started a cam- 
paign for new business. In 1923 this board was suc- 


which still 


ceeded by the Board of Public Utilities, 
operates it. 

During 1917-1919, in spite of rising prices, the rates 
for current were not increased, and following the war 
the capacity had to be increased, and later the rates 
were lowered. The latter was objected to by the private 
competitor, which appealed to the Public Service Com- 
mission to compel the municipal plant to restore the 
previous rates. This suit was still in the courts when 
the city bought the private plant. 

Said the Board of Public Utilities in its latest report: 
“The successful accomplishments of the city of James- 
town in the field of public utility operation have been 
due to the facts that the management of such systems 
have been entirely free from political interference, con- 
trol or dominance in any form whatsoever and to the 
application of sound business principles by unselfish 
men who devote their time, efforts and ability to this 
community enterprise,” most of them manufacturers, 
engineers and business men. 

The 1933 balance sheet (consolidated with construc- 
tion accounts) follows: 


ASSETS 
1933 
$3,580,921.77 
1,380,152.55 





i , BO 6g oi'ccndasateus $2,379,657.01 


$2,200,769.22 
EOE crcudadeneu600uneseesseese¥n 101, 300. 31 24,526.59 
Ee BG GI 4060090 00c0ccevees 263,096.07 
Other Current Assets ............ 162,719.44 163,858.66 
EI GND cs ce ccccccsesss 3,889.57 4,732.42 
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Total Assets $2,656,982.96 





ee 133,000.00 $ 120,000.00 
Other Long Term Debt (Niagara 
ih SE -cccesaucscts¥oenee 100,000.00 reer ere 
Cupsemt TARDTIIOD 2c ccccsccccvecs 51,463.66 41,469.24 
Special Reserves ...-...++.eeeeees 88,007.82 75,007.82 
Surplus (Re-invested in Plant).... 2,275,174.85 2,420,505.90 
Total TARDBes 2.0 cccevvvccces $2,647,646.33 $2,656,982.96 
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Have You Heard? 
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the chemicals used is necessary. The 
orthotolidine test is available to deter- 
mine the amount of chlorine present, but 
a similar rapid and accurate field test 
for ammonia is desirable. 





Norwalk, Ohio, Light Plant 
Shows Steady Gain 


The Norwalk, Ohio, Municipal Light Plant had the 
greatest output in kw in the history of the plant in 
August, 1934. According to M. G. Irvin, Superinten- 
dent, every month in 1934 has shown an increase over 
the same month in any previous year, showing that the 
depression is not known as far as his plant is concerned. 
At the present time they are furnishing 618 street lights, 
for which the charges should be $12,000.00 a year, and 
have been rebating the charge to the city for the past 
three years. In addition to that they have increased their 
payroll 30% which acts as a help to the relief agency 
in Norwalk. It has been possible to put all the extra help 
to work doing essential jobs. 


Emergency Water Supply 
at Bridgeton, N. J. 

A flood so damaged the Bridgeton, N. J., water 
works system last August as to necessitate resort to 
two artesian wells owned by the Fairbanks Morse Co., 
which have a combined yield of about 1.5 m.g.d., while 
the normal demand of the city is 4 m.g.d. 

Water from well No. 1 was pumped into an aerating 
unit and then flowed by gravity into the clear well of 
the water purification plant, and from this was pumped 
into the distribution system. In the operation of the 
water works system, chlorine was applied to the water 
in the clear well just before entering the suction pipes. 

Unfortunately, the flood had filled the clear well 
with polluted water, which was pumped into the distri- 
bution system mixed with the well water. As soon as 
possible the chlorine dosage was increased to 15 pounds 
a day, the system flushed out, and a general alarm 
broadcast to boil all drinking water. But this supply 
was inadequate, and necessitated a shut-down of tomato 
canneries and other industries and was insufficient for 
fire protection. To meet the emergency, water was 
drawn from the Cohansey Creek, in the city, which is 
polluted with industrial waste and sewage. As the 
water works pumps were inoperative, temporary pumps 
were installed on pontoons, operated by overhead wires, 
by which the creek water was pumped into the coagula- 
tion basin; after which it was filtered and subjected to 
such an excessive chlorine dosage as to be unpalatable, 
but it was rendered safe and aided in sterilizing the 
polluted mains. Phenolic tastes developed and activated 
carbon was used to remove them. 

About a month after the flood, the plant was able 
to supply water from the original upland source, the 
treatment of which consisted of prechlorination, coagu- 
lation, ammoniation, filtration and post-chlorination. 


Field Determination of Ammonia in 
Water Supplies 


During recent years the use of ammonia in connec- 
tion with chlorine in the treatment of water supplies 
and swimming pools has increased. Since, in order to 
provide adequate sterilization with these chemicals it 
is essential that the proportions of the two be held 
within rather narrow limits, a control of the amounts of 


The Rochelle salt modification of the 
direct Nesslerization method for the determination of 
free ammonia has been adapted for such a field test and 
is described in a recent publication of the Division of 
Laboratories and Research Permanent standards, per- 
mitting the test to be carried out in convenient, two- 
ounce, French square bottles, have been developed. The 
accuracy of this method has been determined in the pres- 
ence of color and turbidity and found to be well within 
the limits required for such estimations of ammonia. 


Light-O-Graphs Simplify 
Illumination Tests 

A simple new device for determining lighting in- 
tensities is known as the Westinghouse Light-O-Graph 
and consists of a piece of extremely sensitive photo- 
graphic paper enclosed in a light-proof envelope. The 
envelope is colored to a very definite shade and has 
ten round apertures through which the sensitive paper 
is exposed to the light. The sensitive paper, before ex- 
posed, is of a light yellow color. As it is exposed to light 
it turns darker. In 2% minutes, under the proper light- 
ing intensity, the sensitive paper will turn a shade as 
dark, or darker, than the color printed on the protecting 
envelope. If, however, in 2 minutes the sensitive paper 
is lighter than the protecting envelope, then the lighting 
is not of sufficient intensity. The editor will be glad to 
assist managers of municipal lighting plants to obtain 
a supply of lightographs. 


Water-Softening Plant 
Installed at Utica 


The residents of a part of the southern section of 
the city of Utica, N. Y., are now being furnished with 
softened water as a result of the recent installation of 
a plant of the zeolite type by the Consolidated Water 
Company which owns the municipal system. The rest 
of the city has been supplied for many years with 
water from Hinckley reservoir, known as the northern 
supply, which is naturally soft. 


The new installation is the first company-owned, 
water-softening system to be operated in the State. 
Municipally owned plants have been authorized for 
construction at Delmar and East Rochester. 





Joint Operation of Water and Light 
(Continued from Page 52) 
for production, $8,470 for distribution, $8,816 for com- 
mercial office expense, $878 for new business expense 
and $1,431 general; a total of $56,384, leaving a net 
operating income of $64,560. 

The cost of current for the year ending Sept. 1, 1934, 
was 7.3 mills at the switchboard; depreciation at 4% 
would add 3.7 mills; distribution costs 1.5 mills; office 
expenses 2.2 mills. 

The Street Light Department had a revenue of $17,- 
888 from the public treasury, $429 from railroads for 
crossing lights and $48 public utility tax. The opera- 
tion and maintenance expenses totaled $20,982; leaving 
a deficit of $2,617 which was charged to the surplus 
on hand. 
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Following is a digest of the important articles published last 
month having to do with water works design, construction and 






operation and water purification, arranged in easy reference 


form. 


The Water 


UMPING costs of different types of plants, in- 

cluding in the cost fixed charges (including stand- 

hy 4 equipment) labor and fuel or energy, with coal 
at $2.50 per ton in the bin, Diesel fuel oil at 4c. per gal. 
in the tank, and electricity at 1.5 c. per. k.w.h., are cal- 
culated by L. C. Price, from which, comparing steam 
turbine, Diesel, gas and electric plants, for 900 h.p., 
200 h.p., 120 h.p., 60 h.p. and 10 h.p. plants, from which 
he concludes that, although much depends on local con- 
ditions, choice of the number and size of pumping units, 
price of fuel, etc., “electric power will probably be most 
economical in very small plants, internal combustion 
engines in the medium sized ones, and steam in the 
very large ones. Just where the dividing lines come in 
any one case is impossible to say. The cost figures for 
internal combustion engines are quite close together 
and very small items may decide the choice between 
Diesel, semi-Diesel, or gas engines.”’*!*** 


Telemetering—the electrical transmission of gauge 
and meter readings—has been developed chiefly with- 
in the past ten years. There are four or more separate 
and distinct types of telemetering apparatus and 15 or 
20 manufacturers of it. The 4 types are: 1—‘‘Step-by- 
step” type. 2—Induction or “position” type. 3—Time 
impulse type. 4—Current type and voltage type. No. 
_1 consists of a transmitter which momentarily closes 
an electrical circuit once for each fixed interval of 
change in the measured quantity—one of two circuits 
for increase and the other for decrease; which closures 
act through a ratchet-like device to operate an indicator. 
No. 2 consists of armatures or coils at the transmitting 
and receiving ends which operate in magnetic fields 
and in a similar manner, the motion of the receiving 
armature being indicated or registered. No. 3 consists 
in closing an electrical circuit for a time which is pro- 
portional to the quantity being measured. No. 4 uses 
either variation of current flow or variation of voltage 
as a translating means; which have seldom been used 
for water works installations. Telemetering of all four 
kinds is based upon motion of some kind—a float, stem 
of a gate valve, etc.4°™ 

In some types of telemetering not included above 
there is sending equipment only, the regular telephone 
service being used for the transmission of return sig- 
nals. The automatic pumping stations at Baltimore are 
equipped with this type, which transmit, by long and 
short buzes, information about the pumps, reservoir 
level, and discharge pressure.*!?"” 
Underground leakage in New York City is located 
most effectively by use of the aquaphone. Enough has 
been located and stopped to offset the annual increase 
in consumption and so postpone large expenditure for 
additional supply ; the cost of the leakage survey being 
but a small fraction of the value of the water saved and 
a fraction of 1% of the interest and sinking fund 
charges of the postponed expenditure for additional 
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supply. Results in New York suggest that under more 
adverse subsurface conditions of other cities, the 
method may be used to stop non-evident leakage at a 
cost well below the value of the water saved. New York 
has four crews continuously employed on leak location ; 
Chicago maintains 12 such crews, which rely chiefly on 
the aquaphone, but the dye method has been used on 
about 50 miles of mains.4!** 

The Pittsburgh Suburban Water Service Co. uses a 
2” current meter as a bypass around a gate on a supply 
main—preferably an outlet to a storage tank or reser- 
voir—and the gate is closed between 2 and 4 a. m. and 
reading taken at 2-minute intervals until a minimum 
rate is repeated a number of times. If this minimum is 
unduly large, the system is subdivided into approxi- 
mate halves and each tested, and this subdividing re- 
peated until the excess loss of water is approximately 
located. Then leaks are located by sound devices. Meter 
readers are given bonuses for leaks discovered.44”* 


Corrosion of pipes has been prevented by cement lin- 
ing more effectively than by any other method yet de- 
vised ; coal-tar coatings merely delay corrosion. Lime 
treatment is the most effective and economical method 
of corrosion prevention. If the pH value of a water is 
maintained at the point of solubility equilibrium of 
calcium carbonate or slightly above, an impervious coat- 
ing of calcium carbonate will be formed in the distribu- 
tion system; the treatment must be continued, as the 
natural soft water would dissolve this thin coating. 
When the alkalinity of the water is below 25 ppm., not 
so much protection can be expected from lime treatment 
as with water with higher alkalinity. For soft waters, a 
pH value of about 9.0 is required for the formation of 
the coating. Formation of the coating requires continu- 
ous contact with fresh supplies of water; it is practi- 
cally impossible to prevent corrosion in dead ends by 


any known method of water supply treatment.®!!-!° 
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Odor removal at Ossining, N. Y., is effected by pre- 
aeration through spray nozzles, activated carbon and 
ammonia-chlorine treatment. Pre-aeration was omitted 
for a time but the net cost increased from 83 cts per mg 
to $1.65. The aerator also smooths out the peaks in the 
odor load. With pre-aeration, 15 lbs. of carbon was usec 
at 6c. per Ib., 7 lb. of chlorine at 514 c. and 2% Ib. of 
ammonium sulphate at 7 c.; while without pre-aeration 
it was necessary to use 25 lb. of carbon and 11 Ib. of 
chlorine. Use of the carbon reduced the necessary alum 
dose by 40 Ib., a saving of 64 c. “In addition to the re- 
moval of odors, the settled floc in the coagulation basin 
is stabilized by the carbon and there is less likelihood of 
obtaining a pin point floc during the winter months 
when the temperature of the water is low. Ammonium 
sulphate, in addition to preventing odors, helps to elimi- 
nate red water trouble.’’*!** 


Electricity causes tastes and odors in water services, 
claims M. W. Cowles, saying: “The observations made 
in the field and laboratory investigations thus far tend 
to further confirm the theory advanced that stray alter- 
nating and direct currents on water service pipes do 
apparently have deleterious effect on the water delivered 
through such pipes. Many water services and water 
piping systems carry currents and the magnitude of the 
currents is very surprising.” This study originated 
with complaints of consumers of the Hackensack 
(N. J.) Water Co., of “peculiar metallic or astringent 
tastes, odors and discoloration.” Electric current, either 
alternating or direct, was found on the services wher- 
ever this was reported ; rising to 5 to 12 amperes of a. c. 
at night. The removal of the current is followed by a 
sharp reduction in the odor and a gradual reduction 
in the taste. Chemical analysis indicated no increase in 
zinc, alkalinity, sulphates, nitrates, chlorides, etc.; but 
it is possible that there may be a change beyond the 
limits of precision of analytical methods now available. 
No satisfactory theory of the cause of the phenomenon 


has been presented.®"*""* 


Verdunization (so named by Bunau-Varilla because 
discovered by him on the Verdun battle field) claims to 
secure sterilization by the use of much less chlorine than 
the “chlorine demand” of the water, immediately and 
vigorously mixed with the water. Lyons, France, uses 
only .05 ppm. of chlorine, Dieppe .02 ppm. Dozens of 
others in France and Belgium, 0.1 ppm. Bunau-Varilla 
describes the action as follows: “The destruction of the 
major part of the infectious bacteria is effected by ultra- 
violet rays emitted by the chemical reaction resulting 
from the contact between the organic matter of the water 
and the particles of chlorine distributed in the whole 
mass of water by the violent agitation to which it is sub- 
mitted. The rest of these bacteria are destroyed by 
direct contact between them and the particles of chlorine 
which they happen to meet.”4!*"” 


Bibliography of Recent Water Works Literature 


To find an indicated reference, find the given letter and 
bold-face number at the left of the column, and the light-face 
number (following the dash) immediately below this. The 
bold-face number indicates the month of issue of Public Works 
in which the article was listed, which is generally the current 

but may be a previous one. 

A Journal, American Water Works Association 

12 October 

1. Pipe Corrosion Experiments, Catskill Supply, New York 
City. By Frank E. Hale, pp. 1,315-1,347 

2. Direct Purchase of Materials for Construction Contracts 
vs. Purchase Through Contractor. By Paul Hansen, pp. 
1,374-1,381. 

3. New Questions of Law and Policy in the Making of Rates 
for Water Service. By William L. Ransom, pp. 1,382-1,385. 

4. Recent Tendencies in Relation to Valuation of Water 
Rights. By Robert E. Horton, pp. 1,386-1,413. 

5. Outstanding Factors in Underground Water 
veys. By Fred B. Nelson, pp. 1,414-1,433. 
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By Reeves J. Newsom, 


By Joseph P. 


Thawing Frozen Service Pipes. 
pp. 1,434-1,449. 
Milwaukee’s Water Purification Problem. 
Schwada, pp. 1,450-1,491. 
Automatic Pumping Equipment and the Telephonic Super- 
visory System in Baltimore. By Leon Small, pp. 1,492- 
1,506. 
Telemetering: The Electrical Transmission of Gauge and 
Meter Readings. By P. S. Wilson, pp. 1,507-1,534. 
Defects of Residual Chlorine Control. By Philippe Bunau- 
Varilla, pp. 1,537-1,544. 

The Surveyor 


October 19 
Some Studies on Water Purification. By A. H. Wadding- 
ton, pp. 377-379. 

October 26 


Discussion of D12-1, pp. 417-418. 
November 2 

Pontefract’s Augmented Water Supply, pp. 

Water Works Engineering 

October 31 

Operating Results of a Complete Water Treatment Plant. 

—_ T. Miller and James E. Kerslake, pp. 1,204- 

1,207. 

t. Power Unit Costs for Pumping. By L. C. Price, pp. 

1,208-1,211. 

Over and Under-Registration of Domestic Size Water 

Meters, p. 1211. 

Automatic Control Aids Pumping Station Efficiency. By 

James F. Conlan, pp. 1212-1213. 

Should the Consumer Pay for Water Wasted on His 

Premises? pp. 1225-1226. 

Problems in Thawing Frozen Water Pipes in New York 

State. By C. A. Holmquist and A. F. Dappert, pp. 1226- 


1227. 

November 14 
Water and the Goiter Problem. By Nathan N. 
pp. 1260-1263. 
— of Coagulation. By Geo. D. Norcom, pp. 
12 


420-426. 


Wolpert, 
1264- 


Water Works and Sewerage 
November 
Seertens the Water Supply. By W. L. Eisert, pp. 363- 
368. 
Thawing Frozen Service Pipes. By Reeves J. Newsom, pp. 
369-371. 
American City 
November 
Thawing New York State Water Mains. By C. 
quist and A. F. Dappert, pp. 53-54. 
Water Rates and Service Charges, pp. 75, 77, 79, 81, 83. 
Proceedings, Am. Soc. of Civil Engineers 
November 
The Springwells Filtration Plant, Detroit, Mich. By Eu- 
gene A. Hardin, pp. 1289-1327. 
t. Flow of Water Around Bends in Pipes. Discussions by 
Teas Gumensky, W. M. Lansford and F. T. Mavis, pp. 
1388-1397. 


A. Holm- 


Civil Engineering 
November 
t. Analytical Approach to Experimental Hydraulics. Di- 
mensionless Numbers. By Hunter Rouse. Dimensional 
Analysis in Model Studies. By Ralph W. Powell, pp. 563- 
571 
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November 
n. Saving Meters from Hot Water Troubles, p. 16. 
~— in Water Consumption: South Atlantic States, 
p. 23. 
Coagulants Used in Water Purification. By L. L. Hedge- 
peth, p. 31. 
Jacksonville’s Municipal Water and Light Plants. By O. 
Z. Tyler, pp. 35-37. 
Trends in Water Works Practice Indicated by the Experi- 
ence of the Past Year. By Paul Hansen, pp. 39-40. 
n. Los Angeles Water Dept. Uses Talkies to Explain 
Activities, p. 42. 
Journal, Pennsylvania Water Works Operators’ 
Association, Year of 1934 
Locating Underground Leakage Regularly and Efficiently. 
By Harry Barton, pp. 13-14. 
Controlled Coagulation Maintains Filters in Good Con- 
dition. By Frank W. Bouson, pp. 15-16. 
— Ammonia Treatment. By B. H. Brock, pp. 
17-18 
On Softening. By John Brunner, pp. 18-20. 
Turbid Water Caused by a Design Oversight. By J. Z. 
Columbia, p. 
Cogitations of a Neophyte. By R. H. Crone, pp. 22-27. 
ee with Open Reservoirs. By James G. Griffiths, 
pp. 31-33. 
Operation of Filter Plant at Pottstown Before and After 
New Sedimentation Facilities Were Installed. By E. K. 
Grubb, pp. 33-38. 
Characteristics of Wells in Limestone Formations. By 
E. L. Kershaw, pp. 38-40. 
Tadpole- Infested Reservoir. By P. R. Lutton, pp. 40-42. 
Iron and Acid Troubles. By H. W. Pharaoh, pp. 42-45. 
Elements of Coagulation. By George D. Norcom, pp. 49-59. 
t. Amebic Dysentery. By John W. Rice, pp. 60-67. 
Some First Year Operating Experiences at Easton, Pa. 
By R. W. Haywood, pp. 68-80. 
Chemical Character of — Water in Pennsylvania. 
By W. D. Collins, pp. 81-88 
Laboratory Control of New York City Water Supplies. 
By Frank E. Hale, pp. 89-119. 
Odors and Tastes in Water Supplies and Methods for 
Their Determination. By M. Warren Cowles, pp. 120-131. 
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AGAIN! Chrysler *Engine, Climax- 
equipped, with F-M pump. Con- 
structed by Climax Engineering 
Co., this unit was purchased by 
the Town of Hampton, So. Caro- 
lina, for fire protection—it pumps 
from ground reservoir direct to 
mains. 







*IN THE Lower HorsEPOWER BRACKETS the Cli- 
max Engineering Co., makers of Climax Blue 
Streak Engines, also equips and engineers the 
snappy, dependable Chrysler Engine for all ap- 
plications. 


Gas, Gasoline and 
Oil-Burning Engines 


Public Works 


are 
“Going Climax” 


Get Climax figures on all Genera- 
tor, Pumping and Stand-by units. 


CROSS America, wherever a gas, gasoline or 

oil-burning engine is part of the specifi- 
cations, Climax has won and is winning the awards 
in steadily mounting volume. Climax Blue Streak 
combustion, Climax certified performance, Climax 
service, are the reasons. Public works are Climax’ 
specialty! Climax can help where developments 
are still in the paper stage; Climax figures belong 
in each set of bids. Call Climax whatever the 
project, and however it stands! CLIMAX ENGI- 
NEERING COMPANY, 111 W. Monroe Street, 
Chicago, III. 
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By W. A. HARDENBERGH 
Associate Editor of Pusitic Works 
and SAMUEL BAKER 


Desicn oF Dams is written to 
provide the ordinary engineer 
with a broad knowledge of the 
fundamental theory of modern 
dam design. 


The contents treat all types (in- 
cluding the improved round 
head, massive buttress and 
multiple arch dams), investiga: 
tion of site, forces acting on 





A New Book on 
Design of Dams, Irrigation 


dams, and other basic data, as 
well as appurtenances, spill- 
ways, flashboards, tainter gates, 
sluices, etc. 
MEETS ALL ORDINARY NEEDS 
DesIGN OF Dams also deals with 
such details as ice pressure, 
earth pressure and uplift, the 
ignoring of which frequently 
causes trouble. 

Price only $1.98 postpaid. 
Book Dept., Pustic Works 
310E. 45th St., New York, N.Y. 


Safety First! 
BUILD WITH 
STEEL CASTINGS 





Manhole Monument 
Covers Boxes 
Catch Basin Manhole Steps 
Sareea Cavan Grates and other 


Curb Inlets Steel Castings 


We welcome an opportunity to 
quote on your requirements. 


NOISELESS, DURABLE 





THE WEST STEEL CASTING CO. 


CLEVELAND, OHIO 








For All-weather-proof Protection 








TENTS and TARPAULINS 


All sizes and grades in stock for quick delivery—at lowest prices. 
Also windbreaks, Highway Covers, Truck Covers, Bed Sacks—in 
fact anything made of canvas—at RIGHT prices. Try us! 


For prompt sercice, prices or information—wire or write to 


Contractors” 


& AWNING €CO. 


LE ROY TENT 


3440 So. Grand Blwd. 





Le Roy 


paulins wea 


DUR-A-BILT Tents and Targ 


Division 


St. Louis. Mo. 


no more 





HIGHWAY CASTINGS 





REG. U. S. PAT. OFF. 


TRADE-MARK 


WILL SAVE YOUR CASH 


Electric Leakfindr and SS 
Electric Pipefindr |. $200.00 
15.00 A 


Transmit-O-Phone 
guaranteed superior for both 
SAVE 


SUPREME for Water Works and municipal 
mechanical departments 


INTERNATIONAL METAL & SPECIALTY CO. 
P. O. BOX 152. BERLIN, NEW JERSEY 

















When writing, we will appreciate your mentioning Pusitic Works. 
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CONSTRUCTION EQUIPMENT 


A Concrete 
Vibrator: 


Mall vibrators [manufactured by the 
Mall Tool Company of Chicago, IIl.] 
are of the internal type immersed direct- 
ly into the concrete, and send out the 
vibration waves in all directions from 
the vibrator. When using Mall internal 
i 


es | 





For vibrating concrete—the Mall portable 
vibrator 


vibration it is unnecessary to have spe- 
cial form work as no violent vibratory 
_action is placed on the forms. 

Concrete vibration or placement with 
Mall vibrators permits less water and 
lower sand content’and makes denser, 
stronger and more durable concrete. 

Any depth of wall can be vibrated 
with Mall units by adding suitable 
lengths of flexible shafting in units of 
7 feet. Two additional lengths of flexi- 
ble shafting, which is ample for the 
average wall job, makes the shaft length 
with the vibrator and engine shaft a 
total of 28 feet. 

The units are either gasoline engine 
or electric motor driven and can be 
furnished from 114 HP to 5 HP depend- 
ing on the specifications, type and size 
of the construction job. The self-con- 
tained gasoline engine driven sets are 
readily portable and are very satisfac- 
tory for vibration work inasmuch as the 


contractor can obtain the critical vibra- 
tion period for his particular job with 
the lowest operation cost. There is suf- 
ficient power to place stiff mixes of con- 
crete correctly. 

Mall vibrators are used for placing 
concrete on dams, locks, bridges, build- 
ings, culverts, sewage treatment and dis- 
posal plants, reservoirs, etc. 

Bulletins on request. 





Koehring 7-S 
Dandie Mixer: 

The new Koehring 7-S Dandie mixer 
is furnished with four steel or rubber 
tired wheels or as the popular Trail- 
Mix type. A very important feature of 
this new design is the light weight— 
2870 pounds for the four wheel type 
and 2950 pounds for the Trail-Mix— 
which has been accomplished through 
the use of high strength alloy steel. 





Koehring 7-S Mixer 


Strength has not been sacrificed. Other 
features are, the automatic skip-flow 
shaker; anti-friction bearing and full 
spring mounting. 

Further details can be obtained from 
Koehring Co., 30th Street and Concordia 
Ave., Milwaukee, Wis. 





New Combination 3 in 1 Cleaner 
For Water and Light Plants: 





for 


grinding commutators and rings, for removing rust and dirt 
from frames and structural steel before painting, and for gen- 
eral spraying work. The “Jumbo” is powered by a full horse- 
power G-E motor. It has a water column lift of 46.25” and a 


fan diameter of 714”. 


The 
portable 
adapted for the smaller light, 
water and power plants. It is 
used for: cleaning motors, 
generators, 
overhead piping, stock-bins, 
machinery, walls, floors, etc. 
It is also especially adapted 
collecting 


“Jumbo” is a new 
cleaner especially 


switchboards, 


dust while 








New streamlined International truck, Model C-55, rated at 3V 
to 4% tons, has a maximum gross allowable weight of 21,501 
pounds. Wheelbase length 140 to 210 inches 
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The Clarktor Tractor 


A New Industrial 
Tractor: 


A new all-purpose industrial tractor, 
in three models, is announced by Clark 
Tructractor Company, Battle Creek, 
Michigan. “‘Clarktor-6” has a 46 h.p. 
6-cylinder power plant and its designers 
claim for it an efficiency hitherto unknown 
in industrial tractors—a pound of draw- 
bar pull for every pound of tractor 
weight. 

Heavy duty Clark transmission and 
special gear ratios in double reduction 
rear axle make a wide range of speeds 
available to handle various types of ser- 
vice—speeds as high as 18 m.p.h. This 
is important in construction operations 
covering large acreage where speed has 
an important bearing on the tractor’s 
earning capacity. All models have self- 
starter, generator, battery, electric horn, 
front bumper plate, eye coupler, pneu- 
matic tires. Lights are available on all 
models, to facilitate night operation. Gas 
power makes 24-hour uninterrupted ser- 
vice possible. Included in the extra equip- 
ment available are dual pneumatic or 
solid tires, special couplers, Clark con- 
densing muffler, front fenders. 

Three models comprise the line— 
“Light” for general industrial use; 


““Speed”’ especially suitable for airport, 
hangar and country club service; and 
“Heavy” for the tougher towing assign- 
ments, such as steep grades. 


* 
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NINE YEARS AGO 


Sterling patented a remarkable aluminum piston which has 
since been recorded in various long runs ranging from a few 
days up to 6000 hours, at 1200 R.P.M. in continuous emer- 
gency duty. 

This piston and the counter weighted crankshaft, dynamically 

balanced, have unique and important characteristics, essen- ia |! ’ Boo Se ek Kg? 
tial for fast running. The details are available to those ae “Ss . iat 
interested in gas or gasoline engines to assure continuity 

of power. 











Internal 
Combustion 
Engines 





12 to 565 B.H.P. At the Booster Station, Mobile, Als. 2 Sterling Seagull 6 cylinder 65 H.P. engines 
Gas or Gasoline rect connected to DeLaval centr . > at as emergency units. 47 H. P. load, 


STERLING ENGINE COMPANY 


Home Office and Plant DEPT. C-5 Branch Office 
1270 NIAGARA ST. 900 CHRYSLER BLDC. 
BUFFALO, N. Y. NEW YORK, N. Y. 























Water Filters and Filtration 
Plant Equipment 


for Domestic and Industrial Service 





WATER TREATING 





























SWIMMING POOL FILTERS AND RECIRCULATING 
PLANTS AND STORAGE 
Tanks on concrete bases and fabrication of steel and 
EQUIPMENT FOR SEWAGE TREATMENT PLANTS | alloy plate to all the requirements of industrial and 
AND PUMPING STATIONS | public works. Nearly 75 years in stee! plate fabrica- 
. tion Reliable consulting, designing engineering 
We serve as skilled contractors to furnish and Install the complete equip- service, Write for bulletins - 
ment, piping, ete., In all forms ef water and sewage plants. 
GRAVER TANK & MFG. CORP 
ROBERTS FILTER MFG. COMPANY i 4 re os Ni $ 
} General Sales Office enera ices and Factory 
640 COLUMBIA AVE. DARBY, PENNA. 339 Seath Miiehisan! Avesos, Ghlesse ie Cheese, indices 
Representatives in Principal Cities 
| 
ota NR all 
_———————— —— — —~—4 











Use PFT Equipment in Your 
| Sewage Treatment 
| Plant 


Write for Latest Bulletins 


swage Disposal 


PACIFIC FLUSH TANK COMPANY 


Designers & Manufacturers @, of Sewerage and Sewage 
424 Treatment * Equipment at 

“TAR , s VE. 

IRVINGTON, N. Y. PAUHIGAGO, ILL. renay NEW YORK. N.Y. 


| 
| 
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New Equipment in Pictures 


Operating screw and side cap 
nuts can be furnished to suit 


A Revolving 
Head Hydrant: 


This hydrant has a number of features, 
in addition to strength and simplicity. 
The head can be revolved as desired; all 


working parts can be removed for re‘ 
placement or inspection easily ; extension’. 


pieces are available to enable the user to 
change the depth of bury; if the barrel 
is broken, the hydrant shuts off automat- 
ically. It conforms to the specifications 
of the AWWA. All moving parts are of 
managnese bronze with a tensile strength 
of upward of 50,000 pounds. Made in 
various sizes. Write the John C. Kup- 
ferle Foundry Co., St. Louis, Mo., for 
further details. 





Truscon I-Grid Bridge 
Floor Construction: 


I-Grid is an improved armored sur- 
faced slab combining all the advantages 
of ordinary reinforced slabs and in ad- 
dition having the advantage of extreme 
lightness in weight, a surface.of steel 
and concrete in diamond formation which 
is the ideal arrangement for gripping 
tires and preventing skidding, protect- 
ing the concrete from traffic wear there- 
by increasing its life and reducing the 
cost of repairs and wearing surface re- 
newal. 

Through the scientific distribution of 
steel, concrete cracks are avoided and 
wheel loads are given the widest distri- 
bution. Steel units are lighter in weight 
and more easily handled. Field welding 
is simple in arrangement and quickly 
done at the minimum cost. Concrete may 
be easily placed without having to use 
excessively fine aggregate. The exposed 
steel on the top surface is of sufficient 
width to insure reasonable contact with 
tires, at the same time presenting suf- 
ficient surface contact to make it a most 
excellent floor where heavy trucking is 
required. Heavy flanges give unusual 
stiffness before concrete is placed so 
that substantial loads can be safely ap- 
plied during construction. 

I-Grid slabs also form excellent ware- 
house, factory, pier and other floors sub- 


Above, an illustration of the Truscon bridge floor grid. At the 
right, the new Austin-Western roll crusher. 


Customers requirements /$ 
pentagon furnished unless 
otherwise specified. N 








Machine Bolt 
Hex Nut 16 Required 
for Top and Bottom 


ock Pin for Nose Nipple 


Gop fastened to 
Hydrent with Chair 


Steel Rod 


s 


AG 
INTERIOR VIEW 
The Kupferle Hydrant 





ject to heavy trucking loads. Through 
its extremely light weight it is espe- 
cially valuable for floors over bad foun- 
dation conditions. Its armored surface 
prevents trucking wear and provides a 
non-skid, permanent surface which will 
last indefinitely, eliminating the cost of 
a special, costly wearing surface and ex- 
pensive maintenance to keep in good 
condition. 





Grease Packed in Cartridges 
Now on the Market: 


Greases packed in cartridge form to 
fit a new type of grease gun are now 
being sold by the Standard Oil Com- 
pany (Indiana). 

The cartridging of grease is a dis- 
tinct innovation. To fill the new type of 
grease gun the operator merely slips a 
factory loaded cartridge into the barrel 
of the gun which is then ready for use. 

The cartridges now being made are 
of one-pound capacity and include sev- 
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eral grades of lubricant. This method of 
handling works equally well with fluid 
gear lubricant or fairly stiff grease. A: 
partially used cartridge can be quickly 
replaced with another cartridge of dif- 
ferent grade of lubricant, and the lubri- 
cant in the used cartridge, being en- 
closed, is not wasted and does not ac- 
cumulate dirt. 

This new, more convenient lubrication 
system has been perfected during the 
past. few years by the Lubrication Cor- 
poration, Chicago, a concern owned 
jointly by the Standard Oil Company of 
Indiana and Bendix Aviation Corpora- 
tion. Each cartridge has a sliding bot- 
tom which acts as a plunger to feed the 
lubricant into the high pressure cham- 
ber in the nose of the gun. Although the 
cartridges cannot be refilled, they cost 
only slightly more than the same amount 
of grease packed in ordinary containers. 





Compressors: 


Schramm, Inc., West Chester, Pa., has 
issued a 12-page catalog on belt and mo- 
tor driven compressors, which gives com- 
plete details, specifications, dimensions, 
capacities, etc. Sent on request. 





New Austin-Western 
Roll Crusher: 


A new reduction roll crusher, built 
primarily to produce material from 14” 
down to dust (though it will handle 
larger sizes) has been announced by the 
Austin-Western Road Machinery Com- 
pany of Aurora, Illinois. According to 
the manufacturers, it requires less pow- 
er and since it operates faster (60 R. P. 
M.) its capacity is therefore greater. 

The rolls measure 18” wide by 30” 
in diameter and are equipped with 2” 
thick, removable, manganese shells. 
Each roll is supported by two, large 
SKF, self-aligning, roller bearings, that 
rotate on heavy stationary shafts. These 
bearings are located inside the rolls close 
to the outer shaft supports to materially 
reduce shaft load. 

Two screws (heavy-spring equipped) 
permit any desired adjustment of rolls 
and act as safety releases against tramp 
iron or other uncrushable material. 

Gearing, sprockets and chain are 
fully enclosed with heavy metal guards 
—Alemite lubrication is used. 
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TO SPEED UP WINTER WORK 
ui = THEY SWITCHED TO ‘INCOR’ 
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Result,—Heating Costs Reduced; Frost Hazard 
Greatly Lessened; Opened 2 Months Sooner 





| To simplify Winter construction problems, 
many contractors have switched to ‘Incor’ on work in progress. 
Here is a case in point: 

On State Highway 29, near Newark, N. J., an important 
super-highway viaduct, 1800 ft. long, consists of 30 concrete- 
beam spans and 9 steel-girder spans. As cold weather came on, 
“Incor’ Cement was used on the last four steel-girder spans. 


Forms Stripped 11 Days Sooner 


With ‘Incor’, forms were stripped in 3 days instead of 14— 
saving 11 days on each of four spans. Without building addi- 
tional forms, contractor completed job two months sooner. 
Tarpaulins over the deck slab retained concrete’s heat: 
wood-burning salamanders under the span, and tarpaulins 





hung on windward side to shut off draught, protected concrete 
during the important 48-hour curing period following place- 
ment. By using ‘Incor’, the contractor also obtained more 
workable concrete with a lower water content, facilitating 


placement by towers and chutes. 


Write for New ‘Winter’ Book 


A new book on “‘Winter Construction” is now ready; it con- 
tains practical information on all types of Winter concreting. 
Address ‘Incor’ 24-Hour Cement, Room 2200, 342 Madison 
Ave., New York, for free copy. ‘Incor’* is made and sold by 
producers of Lone Star Cement, subsidiaries of International 
Cement Corporation, New York; also sold by other leading 


cement manufacturers. * Reg. U. S. Pat. Off. 








‘INCOR’ 24-Hour Cement 
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MORE 
NEW EQUIPMENT 





Barco Gasolene Hammer: 


In a description headed ‘“‘A Gasolene 
Hammer”’ published on page 50 in the 
November issue, the name of the manu- 
facturer—Barco Mfg. Co., 1801 Win- 
nemac Ave., Chicago, was omitted. 

Evans A’ssociates mentioned in the de- 
scription are in charge of publicity for 
that company and sent us the description. 





Two Stage Compressors 
By Schramm: 


Schramm, Inc. has announced the 
addition of a complete line of two-stage 
portable compressors. 


The one outstanding characteristic of 
the two-stage outfit is the fact that many 
parts are interchangeable with the single- 
stage compressor permitting the user to 
utilize many of the parts which he may 
already have on hand for servicing the 
new design. 

The greatest efficiency has been se- 
cured by piping air from the first stage 
through a cross-flow type inter-cooler 
into the second stage which gives the air 
the final compression before entering the 
air receiver. 

These compressors are built in four 
sizes (Models 105, 160, 210 and 315) 
with either gasoline or Diesel engine 
drive, and are available in all types of 
portable mountings, including wooden 
skid mounting, steel wheels, rubber tired 
wheels,, Schramm Spring Trailer, two 
wheel trailer, motor truck mounting, rail 
car mounting, etc. 

A new bulletin 3501 (CS) describing 








Schramm 2-Stage Compressor 


the new two-stage compressor is available 
by writing to Schramm, Inc., West Ches- 
ter, Pa. 


Warren Calcium 
Chloride Spreader: 


This calcium chloride spreader is a 
unit built especially for the purpose of 
making applications over large areas 
and providing uniform measured treat- 
ment at a most reasonable cost. 

The distributor is constructed entirely 
of metal and painted to protect and afford 
lasting service, but it should be washed 
after using to dissolve any chloride. A’ 
brief description: Rigid all metal con- 
struction ; spreads full 6 ft. Hangs close 
to the road. Holds four bags Calcium 
Chloride. All the weight of the machine 
and contents are on the wheels, not the 
workman. The two front wheels can be 
adjusted to any parts on the shaft. This 
permits using the machine very readily 
on curb construction where the hopper 
has to overhang. Will scatter very uni- 
formly without showing streaks as the 
machine is equipped with drag bar for 
that purpose. One man can operate very 
handily. Weight 250 lbs. Can be 




















Warren Calcium Chloride Spreader 








U.S. Motor for Deep Well Pumps 


WATER, LIGHT amd POWER Section 


equipped with either steel or pneumatic 
rubber-tired wheels. Meets State and 
Federal specifications for spreading 
Calcium Chloride. Manufactured by the 
Salem Tool Company, Salem, Ohio. 


For Deep Well Pumps: 

The U. S. vertical uniclosed motor 
is a motor developed to meet the particu- 
lar requirements for the turbine pump 
industry. It can be safely exposed to 
hard conditions, for the interior operat- 
ing parts are shielded and protected 
against abrasive elements, dirt or drip- 
ping water. The electrical windings are 
insulated with asbestos specially treated 
to render it non-hygroscopic. 

The adjustable hollow shaft gives to 
the pump industry a means for con- 
veniently adjusting and setting the run- 
ners of a deep well pump and at the 
same time removes the need for a flexible 
coupling between the motor and the 
pump. 

Only ballbearings are used and the 
complete thrust of the pump is carried 
by an anti-friction type thrust bearing, 
oil-lubricated. 

Non-reversing clutches are standard 
equipment to protect the unit from in- 
jury in case of accidental rotation in the 
wrong direction. These motors are 
equipped with a universal, interchange- 
able ring base which permits changing 
the motors of different horsepower rat- 
ings over a wide range of capacity with- 
out involving the expense of re-machin- 
ing the pump head. 

The rotor is die-cast aluminum, one 
piece, and is dynamically balanced to 
eliminate vibration since turbine pumps 
are most efficiently operated at high 
speeds which require perfect balance. 

All castings are normalized to insure 
permanent alignment between motor and 
pump. 

This motor is manufactured by the 
U. S. Electrical Mfg. Co., Los Angeles, 
Calif. 
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MUD-JACK METHOD 


Corrects Sunken 


Street Slab — 


as well as curb, gutter and walks. The No. 10 
N. E. C. Mud-Jack raises sunken curb and 
gutter to the original or proper grade — and 
then raises the street slab to obtain a level 
surface. No replacement cost necessary—no 
street obstruction common to reconstruction 
activities —and above all, maintenance costs 
are reduced to a minimum. 

























Write for Mud-Jack Bulletin 


KOEHRING COMPANY 








Milwaukee Wisconsin 
































Buffalo-Springfield’s complete range of 
models in both three-wheel and tandem | 
rollers permits the purchaser to select 
the proper machines for his work. 
| 
| 





Full details will be furnished on request. oon aia 
THIS is Catalog No. 53 
Did YOU Get a Copy? 
If Not Send for It Now 


THE BUFFALO-SPRINGFIELD ROLLER CO. | 
SPRINGFIELD, OHIO 























When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77. 
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Sludge Digestion in 
An English Plant 


Y INTERESTING sludge digestion plant, that 
A at Southali, England, was described and discussed 

at the November meeting of the Institute of 
Sewage Purification, and the paper (presented by 
Rowland Hall, manager and chemist of the plant) and 
the discussion by several members was printed by ‘The 
Surveyor,” from which the following abstract has been 
prepared. 

The sewage treated in this plant averages 1,900,000 
British gallons per day, from a population of about 
40,000, including about 100,000 g.p.d. of trade wastes 
from provision factories, dye works and others. The 
sludge is collected in precipitation tanks and from them 
removed to a storage tank and pumped into the diges- 
tion tanks. There are four of these, 26 ft. wide, 
octagonal in shape, 20 ft. 6 in. deep of which 8 ft. 3 in. 
is vertical and the bottom 12 ft. 3 in. shaped like an 
inverted pyramid. 

The sludge enters through a 6 in. pipe 8 ft. 3 in. 
below the surface, horizontal in a tangential direction, 
thus setting up a slow whirling motion so that the 
incoming sludge is at once mixed with the partly 
digested sludge in the tank. After the fresh sludge is 
in the tank, air is generally blown into it through the 
outlet at the bottom of the hopper at 10 to 15 lb. pressure 
for two hours, giving a more thorough mixing and 
preventing the sludge in the bottom of the hopper 
from becoming too compact. “I run the liquid water off 
when necessary, not at any given period, and although 
the tanks mostly get the same character of sludge, it 
is rather surprising to find that the depth of water that 
can be drawn off alters considerably. This may be due 
to the directional position of the tank. I have found 
that the water will form in layers and the decanting 
tubes can deal with this very effectually. The greatest 
depth of water I have drawn off from one tank was 
4 ft., and the least about 6 in. 

“Each tank is supplied with a decanting tube made 
of a brass tube which fits vertically inside another 
brass tube. The outer tube has 6 in. slots to a depth of 
4 ft. The inner tube also has 6 in. slots placed so that 
only one at a time can permit the waste liquor leaving 
the tank. They are in step fashion and cover the length 
of the tube which coincides with the outer tube; by 
this means it is an easy matter to arrive at the working 
condition of the tank at any depth in the vertical part 
of the tank. These decanting tubes have a special out- 
let into a separate manhole built on the outside of the 
tank in which is placed a small sluice valve. The de- 
canting water is run down to an old gravel filter and 
thence to the river.” 

These decanting tubes also permit testing the liquid 
at any depth in the tank, and Mr. Hall has found that, 
by making these tests for pH (and others also, we 
understand) he obtains indication of the condition of 
the tanks, the tests showing quite clearly whether the 
tanks are digested sufficiently to be drawn off onto the 
drying beds. Sludge is drawn off about once a fort- 
night, and has a moisture content of about 94%. 

The tanks are neither covered nor heated, and lack 
of this does not seem to be a disadvantage; possibly 
because of the depth of the tanks. 

The digested sludge is drawn onto four sludge 
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drying beds each 82 ft. by 44 ft. giving a total area 
of 1604 sq. yd. for 40,000 people. The beds have earthen 
floors and banks, filled with a layer of fine ashes on 
12 in. of coarse clinker, underdrained by parallel lines 
of 3 in. tile 2 ft. apart. The beds are not covered. Sludge 
with a pH of 7.3 drawn onto a bed to a depth of 8 in. 
had shrunk to 1.5 in. in eight days and “cracked up 
beautifully.”’ Recently 9 in. of sludge had on the 5th 
day shrunk to 434 in. when rain fell and there was 
still 334 in. on the 10th day and the sludge started 
to crack. It rained again on the 11th and 15th days, but 
by the latter day the sludge was only 2 in. and could be 
shoveled. 

During operation, 1,029,932 gallons of wet sludge 
has been put in the digestion tanks, 399,064 gal. of 
water has been drawn off by decanting tubes, and 305,- 
492 gal. of sludge have been drawn from the digestion 
tanks. 

The Ministry of Health usually requires 3 cu. ft. of 
tank per head of population, but these tanks have been 
running very successfully since the summer of 1932 
with a capacity of 0.55 cu. ft. per head. The Ministry 
also requires one square yard of drying bed for seven 
people, while these beds give one square yard to 25 
people. 

The digestion tanks cost $8,750, the sludge-drying 
beds $3,400, and the sludge pump and piping $2,530; 
a total of $14,680, or $0.37 per capita. The cost of 
operating the plant is less than 50% of that of sludge 
pressing, which it replaced. 

During the discussion, W. Hughes of Chingford 
stated that when his sludge had dried from 9 in. to 
2 in. he put on a further dose, which drained through 
the cracks in the first, and when this had dried he put 
on a third dose, and removed the dried sludge from 
all three with one shoveling. Sludge once dried never 
returned to its former condition when wet by more 
sludge or by rain. However, W. F. A. Snook, of Epsom, 
had tried this double dosing and found that the second 
layer took three times as long to dry as the first layer, 
and when removed was found to be full of maggots. 

Gas produced by digestion is not collected at Southall, 
and R. Hicks, of Gravesend stated the opinion that 
the desirability of collection was dependent upon the 


- use that could be made of the gas produced. At Graves- 


end they obtained the unusual amount of 1 cu. ft. per 
capita per day, or 40,000 cu. ft. but used only enough 
to create 14 to 15 horsepower—not sufficient to give 
a proper return on the money spent in covering the 
tanks. 


Rapid Determination of Turbidity 
and Suspended Solids in Sewage 


An investigation is being conducted by Glenn W. 
Holmes, of Syracuse (son of Glenn D. Holmes, whe has 
done such excellent work as chief engineer for over 
twenty years of the Syracuse Intercepting Sewer 
Board), for the purpose of ascertaining if it would be 
possible to develop a procedure by which the suspended 
solids (ppm) in sewage can be determined quickly and 
in close agreement with the standard Gooch crucible 
method. This crucible method requires several hours for 
filtering, weighing and drying, and it is hoped to de- 
velop a method which would require only as many 
minutes. 

Such a method, if found practicable, will be of great 
assistance, particularly in the control of activated sludge 
and chemical treatment plants, permitting more efficient 
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Use of “Transometer” for determining turbidity 


and economical operation of them. Investigations by 
others with this object in view have included the use of 
hydrometers, centrifuges, turbidimeters, chemical re- 
agents, etc., but with little success. Mr. Holmes has been 
experimenting with the use of a ““Transometer,” a West- 
inghouse photoelectric apparatus for measuring trans- 
parency. There is no question that turbidity can be 
measured satisfactorily by this apparatus, and data 
collected in working with several types of local sewage 
seem to indicate that it will meet the needs for rapid 
quantitative determination of suspended solids. Before 
announcing definite conclusions, however, the resuits 
will be checked with the sewages of several other cities. 

In using the Transometer for measuring turbidity, 
the sample to be studied is placed between the light 
source and the photox (a light-sensitive cell). The 
amount of transmitted light is indicated in percentage 
on the instrument dial, which percentage can be trans- 
lated into turbidity. Or, presumably, a special dial could 
be used which would give the turbidity figures directly. 





Sewer Rentals in Bloomington, Ind. 


Among the states which recently have passed laws 
permitting its cities and towns to charge for sewerage 
services as a method of financing the construction and 
operation of sewerage works is Indiana, which passed 
such a law at the 1932 special session of the General 
Assembly. Bloomington, a city of about 20,000 popu- 
lation, under this law borrowed $495,000 from PWA, 
20-year bonds for which sum will be carried and amor- 
tized by sewer rentals. The amount was used for build- 
ing a sewage treatment plant, more than two miles of 
concrete interceptors and an outfall sewer approxi- 
mately two miles long; also for enclosing in concrete 
tunnel the Jordan river within city limits. 

An ordinance was passed providing a scale of 
charges, based on water consumption, as follows: 


PWM ERROR. cans esis sews $0.125 per 1,000 gals. 
PREEE «= SOID, oss osacwiaseces 10 per 1,000 gals. 
a 09 per 1,000 gals. 
West TOG GAS. 2... c0n ese sciows 08 per 1,000 gals. 
je re 07 per 1,000 gals. 
PHOKt SMP GRI, osc csewecwesc 06 per 1,000 gals. 
ext BURP BRIS, oo. osisecen sie 05 per 1,000 gals. 
Wekt TSU GUN BRIS. 5. sexcivicesccs 04 per 1,000 gals. 
ie 03 per 1,000 gals. 
VET GORD EAB, bo osivieis vin exe's 02 per 1,000 gals. 


It is estimated that approximately 70 per cent of 
residential users will pay 45 cents or less per month, 
and 52 per cent will pay 35 cents or less per month. 
Of all sewer users, including residential, apartment 
house and commercial, approximately 75 per cent will 
pay 82 cents or less per month and 52 per cent of al! 
users will pay 45 cents or less per month. 





PUBLIC WORKS for December, 1934 

















Ask for Specific Answers 
When Anyone Claims— 


“Our pavements have longest 
life and lowest upkeep costs.” 











Fair questions to ask 
all pavement salesmen 


Name pavements of the type which you 
represent that are now in use afzer (1) 
40 years; (b) 30 years; (c) 20 years. 


BRICK pavements 


Do you base any of your claims for 
long life and low maintenance o2 


have the longest 
data obtained from accelerated tests? 


How does the type of pavement which 
you represent rank in low maintenance 
costs in the non-accelerated tests now 
being carried on by the U. S. Bureau 
of Public Roads at Chevy Chase, Md.? 


life and lowest up- 


keep costs of any 


Is the surface of the pavement which 
you sponsor affected by weathering 
action in (a) absorption of water and 
freezing? (b) expansion and core 
traction? (c) chemical instability? 


modern pavement. 
It is so written in 
the street and highway records of America during 
the past 50 years. Use brick surfacing on new pave- 
ments. Resurface old, failing, pavements with brick. 
For data, write the National Paving Brick Associa- 


tion, National Press Building, Washington, D. C. 


BRICK PAVEMENTS 


Exhibitors convention and exhibit American Road Builders 
Association, January 22-25, Washington, D. C. 
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Legal Liabilities of Swimming Pools 


By John McGlasson, City Attorney, Waco, Texas 


N speaking of the liabilities of swimming pool own- 
ers, whether it be municipal or private, we get into 
a broad legal question. As long as there are no acci- 
dents or deaths at or caused by the pool, the owner 
should be happy and thankful. On the other hand when 
such accidents do occur, it is unfortunate for the pool 
owner because in almost every instance if there are not 
sufficient facts to justify calling for court action, the 
plaintiff will manufacture such facts and bring court 
action. Therefore, it is necessary that persons in charge 
at all times exercise utmost care and precaution, and 
provide every possible protection to the swimmers. 

The City of San Antonio operates a number of swim- 
ming pools within the city limits. Some time ago a man 
living some 75 miles from the city drove over, accord- 
ing to his testimony, and went swimming in one of the 
municipally owned pools. About two months after the 
date on which he was supposed to have been in the pool, 
he filed a claim against the City of San Antonio for in- 
juries received at the pool from a fall due to unsafe 
and faulty apparatus. Of course, an investigation was 
made but there was no possible way of proving that the 
man had been in the pool on that particular day nor that 
the apparatus was then defective, since at the time of the 
investigation the apparatus was in perfect condition. 
However, the city, realizing the usual action of a jury 
in such suits, settled the suit without court action for a 
small sum of money. In connection with this particular 
matter, it would almost be impossible to offset any claim 
made by any person against a swimming pool owner. 
This is one of the chief hazards that the municipal as 
well as the private pools must face. Therefore, it is most 
imperative that a pool either privately or municipally 
owned should be regularly inspected and records of the 
inspection kept as a protection to the owner. 

Many of the accidents which occur at swimming pools 
are caused from diving. At almost all pools at the pres- 
ent time, signs have been erected notifying the patrons 
of the depth of the water and designating danger zones 
along the sides. Of course, all that a pool owner can do 
is to have such signs either erected on the side of the 
pool or painted on the walls and trust that his patrons 
will abide thereby. However, where accidents occur from 
diving into too shallow water the plaintiff will usually 
plea to the jury that the signs were covered, illegible, or 
erected in such a way that they could not be seen from 
where he dived into the water, and raise a question for 
the jury to decide. 

Another hazard to the pool owners is infection. In- 
fections are possible either from impurities in the water 
or from some swimmer who was in the pool. It would be 
rather difficult for a person to prove that an infection 
was caused from a certain swimming pool, but they 
will usually produce sufficient facts to get a jury 
question. The average jury is not controlled by what 
they think to be the facts but make up their minds as 
to which party they would like to recover and gen- 
erally render their verdict accordingly. 

One of the biggest hazards that the pool owner faces 
is drowning. Every pool should certainly provide a com- 
petent life guard and use every possible precaution 
against this possibility. When someone drowns in a pool 


the question is immediately raised as to whether or not 
there were a sufficient number of lifeguards on duty and 
if they were thoroughly competent and qualified. Then, 
too, if the lifeguard is proven competent there is the 
question of negligence. The plaintiff can usually find 
at least one witness who will testify that at the time that 
the drowning occurred the lifeguard was not paying 
attention to the swimmers. When suit is brought, the 
pool operator is charged with maintaining a nuisance. 
Since the operation of swimming pools and parks is a 
governmental function, the city is not liable, but, if it 
is proved to be a nuisance, the city is liable for maintain- 
ing any kind of nuisance. 

One of the greatest hazards for the pool owner is 
small children. In the case of municipally owned pools 
where the public is invited, it is impossible to fix any 
kind of age limit. Of course, it is possible to provide a 
wading pool for the smaller children, but if they happen 
to get into the deep water (for which the city is not to 
blame), nevertheless it is charged with negligence. Of 
course, in private pools it is possible to set an age limit 
and not allow the children under a certain year to go 
in swimming. 

In conclusion, the pool operator is almost defenseless 
when one of these cases arises. About the only method of 
protection for the pool owner or operator is through in- 
surance and in addition to provide as many safeguards 
as possible against all of the above stated hazards. 

The above is based on remarks by Mr. McGlasson 
before the meeting of the Texas Beach and Pool Asso- 
ciation, at Dallas, Texas. 





When Competitive Bidding Is Not 


Advantageous 

Water works materials such as fuel, chemicals, pipe, 
cement, etc., can be purchased to the best advantage by 
competitive bidding on standard specifications. But W. 
C. Hawley, general manager and chief engineer of the 
Pennsylvania Water Co., stated before the Pennsylvania 
Water Works Assn. his belief that many classes of 
materials can be purchased to better advantage by 
selecting articles that have been satisfactory in opera- 
tion, are reasonable in first cost (but not necessarily the 
cheapest), of good design, and made by an experienced 
manufacturer of proven integrity and purchase them 
without competitive bidding. Such objects include gate 
valves, hydrants, meters, corporation and curb cocks. 

Experience has shown that manufacturers of such 
articles, if relieved of cost of competition and given rea- 
sonable assurance that his goods will be purchased in 
the future if the quality and price are satisfactory, will 
make his prices substantially lower than those he would 
quote in competitive bidding. 

In deciding on a choice of make, satisfaction and 
maintenance cost should be considered. When Mr. Haw- 
ley took charge of the plant of the Pennsylvania Water 
Company he found 20 kinds of water meters in use. 
Four of these were chosen as temporary standards, a 
record of cost of repairs kept and within a few years it 
became evident that it would be desirable to standardize 
on one make, which would reduce both original cost and 
cost of maintenance. 
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GEORGIA OPERATORS HOLD 
SHORT SCHOOL 


Reported by Paul Weir 


The third annual meeting of the 
Georgia Water Works Operators’ Short 
School was held at Georgia School of 
Technology, Atlanta, Ga., November 8, 
9 and 10, under the joint auspices of 
Georgia Tech and the State Board of 
Health, with 142 present. The school was 
opened with welcome addresses by Dr. 
M. L. Brittain, president of Georgia 
Tech, and Dr. T. F. Abercrombie, di- 
rector of the Georgia State Board of 
Health. 

W. H. Weir conducted a very interest- 
ing discussion on the ‘‘Mathematics of 
Practical Filter Plant Problems.’”’ The 
morning meeting was closed with a dem- 
onstrated lecture on ‘‘Elementary Chem- 
istry’ by Prof. Jno. L. Daniel. Prof. H. 
A. Wyckoff and N. M. deJarnette car- 
ried on group chemical and bacteriolog- 
ical laboratory experiments, simulating 
actual plant control tests at the afternoon 
session. 

W. Zode Smith and W. M. Rapp con- 
ducted an inspection tour of the Atlanta 
filtration plants, explaining the various 
problems confronting them and how 
many have been solved. 

The Georgia Water Works and Sew- 
age Operators’ Association held its first 
business meeting at a Banquet Thurs- 
day night. A Constitution and By-Laws 
were adopted, which required all mem- 
bers to pass an examination before Class 
“C”? Water Plant Operators’ Certificates 
céuld be issued. Class “‘B’’ and ‘“‘A”’ Cer- 
tificates will be subject to future exam- 
inations. The Association plans to insti- 
gate adequate legislation for licensing 
of all Operators in the future. 

The following officers were elected for 
the ensuing year: President, Paul Weir; 
lst Vice-President, Odell Gray; 2nd 
Vice-President, Carl Alexander; Secre- 
tary Treasurer, Lewis Simonton. 

J. B. Carey and H. E. Whelchel were 
elected to the Executive Committee. 

The Certification Board consists of the 
following: Professor H. A. Wyckoff, 
Professor Jno. L. Daniel, T. A’. Jones, 
Lewis Simonton and Paul Weir. 

Friday’s session opened with a discus- 
sion on “Carbon Dioxide and Iron Re- 
moval in Well Water Supplies,” by J. 
M. Kahn. H. F. Wiedeman enumerated 
the various ways water may be prepared 
for filtration. He said that the present 
trend of p!ant construction is toward the 
perfection and better arrangement of 
chemical appliances and mixing equip- 
ment. L. M. Fisher presented a paper on 
‘The Danger of Cross-Connections.” He 
emphasized the potential hazards in- 
volved and suggested a concerted move- 
ment for their elimination. Paul Weir 
suggested the adoption of a modified 
Standard Methods-Baylis procedure in 
the determination of Odors in drinking 
water, in his discussion on the ‘‘Measure- 
ment and Removal of Tastes and Odors.” 

The Certification Board of the oper- 
ators’ Association conducted an exam- 


ination for all desiring Class “‘C’”’ Cer- 
tificates after the last afternoon session. 

The evening meeting was devoted to a 
lively Round Table discussion of ques- 
tions on individual plant problems and 
special subjects not otherwise covered in 
the course. The Question Box system em- 
ployed was very effective in providing a 
variety of problems for general discus- 
sion. 

L. M. Clarkson opened the Saturday 
morning session with a discussion on 
“‘Municipal Sanitation.” He expressed 
the importance of general sanitation, es- 
pecially to that portion of a town and 
its suburbs not sewered and supplied 
with city water. 

H. P. Powell fully described the suc- 
cessful design and operation of a public 
swimming pool. This pool has been in 
service four summers and has a Class 
“A” rating. It is self-supporting and 
has never had a casualty. He recom- 
mended that all public swimming pools 
be placed under the supervision of the 
Water Department and subject to its 
rigid methods of control. 

M. T. Singleton gave an illustrated 
talk on the ‘‘Methods of Sewage Treat- 
ment,” including a description on the 
Imhoff and separate sludge digestion 
methods, as well as a description of the 
trickling filter process of oxidation and 
activated sludge treatment. He compared 
the sludge in this section to that of horse 
manure in fertilizer value. 

The entire membership of the Short 
School expressed their appreciation to 
W. H. Weir, N. M. deJarnette, Profes- 
sor H. A. Wyckoff, and Professor Jno. 
L. Daniel for the effort and time spent 
in preparing and conducting this suc- 
cessful school. 


Incinerating 
Wet Refuse: 


An apparatus for incinerating wet 
refuse of almost any degree of moisture 
with a maximum use of its heat units 
and therefore minimum use of additional 
fuel, without nuisance and in a mini- 
mum of space, is the aim of an inven- 
tion of Irwin S. Osborn (patented 
Sept. 18, 1934 and assigned to the C. O. 
Bartlett & Snow Co.). In this, the gar- 
bage, sewage sludge, etc., is fed into re- 
volving inclined drying cylinders, while 
hot gases from the incinerator pass 
through the cylinders in the same direc- 
tion. By regulating the relative amount 
of hot gases and wet rubbish, the refuse 
is brought to 30% moisture content at 
the lower end. The hot gases being in 
contact with the wet sludge, and being 
cooled below scorching temperature be- 
fore they reach the lower end where the 
30% moisture is attained, there would 
seem to be no danger of odors from the 
dewatering. The 30% refuse is then fed 
to a pair of incinerator cells, which 
furnish the hot gases for drying. There 
are numerous details of construction cal- 
culated to move the refuse and gases 
through the plant as described and con- 
trol all parts of the process to give 
maximum efficiency. 





Material Prices 


(Published for information only) 
(Nov. 29, 1934) 


Warehouse Prices on Reinforcing Steel 
and Structural Shapes 


New Billet 
Structural Reinforcing 
Shapes Bars 
eee) SS 
ere er eaeyee — 
Ce ren De Gewsa van — 
COMCHIMRES -...0s000 SMO vescccce Seas 
PRIMED vcivaede BD «wndewes 2. 
6 ee? re 
PUNAGOMDER .csees 2OD scscccse BUD 
BO! eee: eee 2.10* 
San Francisco ..... See awecitet- a 3.50 


*Plus extras 


Prices on cast iron pipe, net per ton, 
Class B, 6-inch and larger, AWWA 
specifications* 

Boston ..... $47.50 Baltimore ...$45.50 
New York .. 44.90 Atlanta ..... 42.00 
Chicago .... 46.00 Birmingham . 38.00 
Minneapolis . 48.50 Kansas City . 48.15 
Burlington, N. J., $42.00; extra price for 
4-inch, $3.00 per ton; extra for Class A, $3.00 
per ton. 

*Information, courtesy U. S. Pipe & Foundry Co. 


Warehouse Prices on 
American Pig Lead 
Per pound 
Pe WEE vividaisencess 4.374 to 5.37% 
RUE, 8 aS i sicsavenccase 4.50 to 4.75 








F. Daly Sullivan, President of The 
Sullivan Company of Memphis, Tenn., 
manufacturers of Konset for concrete; 
Sealit, transparent waterproofing for 
walls; Kant-Leak for roofs; liquid, 
paste and powder waterpoofing; Komix 
admixtures; metallic waterproofers and 
hardeners; plaster bond, foundation 
coating and stone backing; calking com- 
pound; acid-proof cements; shingle 
stains; structural steel, bridge and iron 
paint; aluminum paint; Kontite cement 
paint; X-It for termites; Penetrine, rust 
solvent and rust-proofing compounds; 
and other technical “Life Preservers for 
Buildings and Equipment,” writes us 
that new and most modern machinery 
is being installed in the new factory at 
Memphis, Tenn., and that they expect to 
operate this at full capacity before the 
end of the year. They were forced to dis- 
continue operations temporarily for a 
number of months owing to the dis- 
mantling of their old factory at Memphis 
to make room for one of the large CWA 
projects, the South Third Street Via- 
duct. 


Centrifugal Blowers: 


Single-stage centrifugal blowers and 
exhausters are described in bulletin 120- 
B10, just published by Roots-Conners- 
ville Blower Corp., Connersville, Ind. 
While the bulletin referred to covers only 
the single-stage units, the company also 
manufactures a complete line of multi- 
stage equipment. A table lists capacities 
up to 8,000 CFM at pressures up to 3 
lbs., but information regarding larger 
capacities and higher pressures is readily 
available upon request. 
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LINK-BELT STRAIGHTLINE 


Sludge Collectors 




















WATER DEPTH 
VARIABLE 














COLLECTOR TRAVELS 

















<PLOPE: 1% 








Straightline collector as used in primary tank where top run serves also as a scum 





Straightline collector in final tank. 


collector. 


Regular, complete removal of 
sludge from rectangular flat-bot- 
tom tanks is performed efficiently 
by the Link-Belt Straightline col- 
lector, which for more than 12 
years has given satisfaction in 
scores of plants. 


Reliable and efficient—designed 
to withstand greater loads than it 
will ever be called upon to handle. 


Send for Catalog 


LI NK-= B ELT Co MPANY Phadelphia = Chicago Los Angeles _— Toronto 


Offices in Principal Cities 








A Combined SCREEN 
and GRIT CHAMBER 


The Type “C” screen. For medi- 
um and small plants, where an 
efficient but inexpensive device 
is desired for automatic removal 
of screenings and detritus. 


Adapted for continuous or inter- 
mittent operation, it fills a long 
felt want in the smaller size 
plants. 


LiINK-BELT COMPANY 


Philadelphia Chicago Los Angeles Toronto 




















STRAIGHTLINE 
Mechanically-Cleaned 


BAR SCREEN 


For continuous removal of the larger sus- 
pended solids the Link-Belt STRAIGHT- 
LINE Bar Screen gives excellent re- 
sults. Its rugged, 
simple construc- 
| tion, and its pro- 
vision for the 
avoidance of jam- 
ming, assure effi- 
cient, constant, 
== automatic removal 
of screenings. A 
reliable, durable 
unit. 






































Operation may be 
continuous or in- 
termittent. Inter- 
mittent operation 
is controlled by a 
time relay. 





LiINK-BELT COMPANY 


Philadelphia Chicago Los Argeles Toronto 











EFFECTIVE AERATION 





with the STRAIGHTLINE Aerator 


A mechanical aerator for acti- 
vated sludge plants. A highly 
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efficient, simple unit that 
will provide complete free- 
dom from operating annoy- 
ances. It not only induces 
rapid circulation, but also 
lifts or sprays the contents of 
the tank. The revolving plates 


LiINK-BELT COMPANY 


Philadelphia Chicago Los Angeles Toronto 


each lift a small sheet of wa- 
ter into the air (approxi- 
mately 600 per minute), be- 
sides producing surface waves 
and current, causing rapid 
circulation of the mixed liquor 
throughout the tank, and ef- 
fectively aerating every por- 
tion of it. 


Send for Catalog 











When writing, we will appreciate your mentioning Pustic Works. 
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CONSULTING ENGINEERS 








Reports Consultation 
Design Supervision 
ALLEN & VAGTBORG 


INC. 
Consulting Engineers 


Engineering Building, 205 Wacker 


Drive, Chicago, Illinois 
Water Supply, Water Treatment, 
Power Plants, Sewerage, Sewage 


Treatment, Waste Disposal 





JOHN W. ALVORD 
CHARLES B. BURDICK 
LOUIS R. HOWSON 
DONALD H. MAXWELL 


ALVORD, BURDICK 


& HOWSON 
Bngineers 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 
posal, Drainage, Appraisals, Power 
Generation 
Civic Opera Bullding Chicago 


BURNS & McDONNELL 
ENGINEERING CO. 


Established 1897 
Consulting Engineers 


Lighting, Appraisals, 
Waterworks, Sewage, 
Rate Investigations. 


Kansas City, Mo. 107 W. Linwood Bivd. 
Los Angeles, Cal. West. Pacific Bidg.’s 
Cincinnati, Ohio Dixie Terminal Bidg. 


FULLER & EVERETT 


Hydraulic and Sanitary 
Engineers 


Water Supply, Sewerage, Drainage, 
Valuations, Plans, Supervision of 
Construction and Operation 


W. E. FULLER Cc. M. EVERETT 
L. N. BABBITT 


22 East 40th St. New York City 








E. D. BARSTOW ALFRED LeFEBER 


BARSTOW & LeFEBER 


INCOKPORATED 
Sanitary Engineers 


Public Water Supplies 
Purification—Softening 
Sewerage and Sewage Disposal 
Sanitary Laboratory 


31 N. Summit St. Akron, Ohio 


JAMES M. CAIRD 


Assoc. Am. Soc. C. E. 
Chemist and 
Bacteriologist 


Water Analysis and Tests of Filter 
Plants 


Office and Laboratory: 


Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 








BLACK & VEATCH 


Consulting Engineers 


Sewerage. Sewage Disposal, Water 
Supply, Water Purification, Electric 
Lighting, Power Plants, Valuations, 


Special Investigation, Reports and 
Laboratory 
E. B. Black N. T. Veatch, Jr. 


Mutual Building, Karsas City, Mo. 


ROBERT CRAMER & SONS 


Consulting Engineers 


Sewage Disposai Plants and Sewerage 
Systems, Utilization and Disposa) of 
industrial Wastes. Power Plants, 
Design, Construction, Operation, 
Laboratory Service, Valua- 
tions and Reports. 


647 W. Virginia St., Milwaukee, Wis. 


FULLER & McCLINTOCK 


Engineers 
F. G. CUNNINGHAM W. Dona.Lpson 
C. A. EMERSON, Jr. 
ELMER G. MANAHAN 


Ernest W. WHITLOCK 
H. K. GaTLEY 


Sewage Treatment, Sewers, Water- 
works, Water Purification, Drainage, 
Waste Disposal, Valuations 


11 Park Place New York, N. Y. 





GREELEY & HANSEN 


Hydraulic and Sanitary 
Engineers 


Reports, Designs, Supervision, Ap- 

praisals, Water Supply, Sewage, Wa- 

ter Purification, Sewage Treatment, 
Refuse Disposal. 


6 No. Michigan Avenue, Chicago, Ill. 








FLOYD G. BROWNE 


Sanitary Engineer 


Design Operation 
Technical Supervision 


Reports 


Water Works — Sewage Treatment 
Works — Industrial Wastes Treat- 
ment — Laboratory Analyses 


Marion, Ohio 


A. W. DOW 


Chemical Engineer 


Consulting Paving Engineer 


Mem. Am, Inst. Ch. Engrs. 
Asphalt, Bitumens, Paving, Hydraulic 
Cement, Engineering Materials. 


801 Second Avenue New York 








HENRY E. ELROD 
Consulting Engineer 


Mem. American Society of Civil Engineers 
Mem. American Society of Mechanical Engineers 
Water Purification—Sewage Treatment 
Utility Appraisals—Rate Regulation 


HOWARD R. GREEN CO. 


Consulting Engineers 


DESIGN, SUPERVISION AND MAN- 
AGEMENT OF MUNICIPAL 
IMPROVEMENTS 


Pavements, Sewerage, Water Supply, 
Investigations and Reports 


208-210 Bever Bidg. Cedar Rapids, la. 








Petroleum Building Houston, Tex. 


C. N. HARRUB ENGR. CO. 


Civil and Sanitary Engineers 
Member of Am. Soc. C. E. 


Water Supply, Sewerage, Paving and 
Structural Improvements 


712 Amer. Nat'l Bank Bidg. 
Nashville. Tenn. 








When you need catalogs—consult the classified READERS’ SERVICE DEPT., 











PUBLIC WORKS for December, 1934 


DIRECTORY OF CONSULTING ENGINEERS 


Continued from previous page 





NICHOLAS §S. HILL, JR. 
Consulting Engineer 


Water Supply Sewage Disposal 
Hydraulic Developments 


Reports, Investigations, Valuations, 
Rates, Design, Construction, Operation. 


Management, Chemical and 
Biological Laboratories. 


112 East 19th Street 
New York City 


GEORGE PORTER 
O. E. & M. E. 
Free consultation by mail on preven- 
tion of water waste; also increased effi- 
ciency and economy in operation of 
Pumping and Power Plants, Auto. ma- 
chinery, ete., used by Water Works 
and Municipal Departments. 


Berlin New Jersey 





WHITMAN & HOWARD 
HARRY W. CLARK 


Associate 
Engineers 


(Est. 1869—Inc. 1924) 


CHANNING Howarp Paut F. Howarp 
Wa ter A. JANVRIN C. Rocger PEARSON 


Water Supply, Water Purification, 
Sewerage, Sewage Disposal, Water 
Front Improvements and all Munici- 
pal and Industrial Development Prob- 
lems, Investigations, Reports, Designs, 
Supervision, Valuations. 


89 BROAD ST. BOSTON, MASS. 





METCALF & EDDY 


ALEXANDER POTTER 


WIEDEMAN AND SINGLETON 


Engineers Civil and Sanitary Engineers 
Harrison P. Eddy John P. Wentworth Engineer 
Chas.W. Sherman Harrison P. Eddy, Jr. Water Supply, Water Purification, Sew- 
Almon L. Fales Arthur L. Shaw Specialties: Water Supply, erage, Sewage Disposal, Investiga- 


Frank A. Marston E. Sherman Chase 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Laboratory, Valuations 
50 Church St. 


Statler Building Boston 


Sewerage and Pavements 


Phone Cortiandt 3194 


tions, Designs, Supervision of 
Construction and Operation, 
Valuations and Reports 


Atlanta 





New York City Candler Bidg. 





MALCOLM PIRNIE 
Engineer 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates, 
Supervision and Operation, 
Valuation and Rates. 


25 W. 48rd St. New York, N. Y. 





HENRY W. TAYLOR 
Consulting Engineer 


Water Supply, Sewerage, 
Hydraulic Developments, 
Garbage and Refuse Disposal 


11 Park Place, New York City 


THE WILSON 
ENGINEERING CO. 


Professional Engineers 


MUNICIPAL IMPROVEMENTS 
PUBLIC UTILITIES 
FLOOD CONTROL 
INVESTIGATIONS 
APPRAISALS 


419 Farmers Union Building 
Salina, Kans. 


























STEAM JACKETED 
STEAM OPERATED ASPHALT 
MIXERS 


For Bituminous Mixtures of All Kinds 





COMPACT DESIGN 
WELDED STEEL CONSTRUCTION 
ANTI FRICTION BEARINGS 
ADJUSTABLE & REMOVABLE BLADE TIPS 


Send for Bulletin P-234 


HETHERINGTON & BERNER, Inc. 


INDIANAPOLIS, IND. 


Builders Of Asphalt Paving Machinery For 30 Years 











olstu 


Contractors Equipment 


ASPHALT HEATERS. .. SURFACE HEATERS 

PAVING TOOL HEATERS AND TOOLS 

H!1-SPEED TRAILER TOOL BOXES 
Distributors in Principal Cities 


MOHAWK ASPHALT HEATER CO. 
| FRANKFORT NEW YORK 



































When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77. 


JAEGER Automatic 
PUMPS 


@ Prime Faster 

@ Pump More Water, 
@ Pump More Hours 
2”, 3”, 4", 6", 8" sizes. 


Capacities 10,000 
to 125,000 g.p.h. 


THE JAEGER 
MACHINE Co. 
400 Dublin Ave. 
Columbus, Ohio 


125,000 G.P.H. 
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Construction Materials and Equipment 





Asphalt Heaters 


9. Illustrated manual No. 11 describes 
“Hotstuf,” the master oil burning heater. 
The only heater with patented elevated 
melting chamber for Asphalt, Tar and 
all bitumens used in road and street con- 
struction and maintenance roofing, water 
proofing, pipe coating, etc. Mohawk As- 
phalt Heater Co., Frankfort, N. Y. 


Bituminous Mixers: Locking Device 


11. Time locking device for bitumi- 
nous mixers, all mechanical, is described 
and illustrated in bulletin TL10 just pre- 
pared by Hetherington & Berner, 701 
Kentucky Ave., Indianapolis, Ind. Adapt- 
able to any plant. 


Chip Spreader 


18. Full information concerning their 
new chip spreader for trucks will be sent 
promptly by Good Roads Machinery Co., 
Kennett Square, Pa. 


Concrete 


15. “Watertight Concrete” is a new 
booklet presenting sound concrete prac- 
tice in simple, non-technical language. 
Contains photographs and diagrams that 
are easy to understand. Just issued by 
International Cement Corp., Room 2200, 
$42 Madison Ave., New York, N. Y. 

16. ‘‘Winter Construction” isn’t a lot 
of sales promotion copy but is a new book- 
let full of helpful down-to-earth sugges- 
tions on how to save costs in cold weather 
construction. Write for free copy now. In- 
ternational Cement Corp., 342 Madison 
Ave., New York, N Y. 


Concrete Accelerators 

30. “How to Cure Concrete,” a forty- 
seven page manual published by the Dow 
Chemical Company, Midland, Michigan, 
treats fully subjects suggested by title. 

31. “Curing Concrete Roads with Sol- 
vay Calcium Chloride,” 30 page booklet. 
Comprehensive. Contains tables, illustra- 
tions, suggestions for testing devices. 
Covers the subject in considerable detail. 
Solvay Sales Corp., 61 Broadway, N. Y. C. 

35. “A report on Current Practice of 
using Calcium Chloride for curing Con- 
crete Pavements, Bridges, Culverts and 
Concrete Products.” It includes reports 
from the Highway Research Board, the 
Bureau of Public Roads and State High- 
way Departments. Columbia Products Co., 
Barberton, Ohio. 

36. “Wyandotte Calcium Chloride and 
its use in Portland Cement Concrete,” a 
booklet covering the subject of curing con- 
crete pavements, structures, etc., giving 
complete specifications for surface and in- 
tegral curing. Published by the Michigan 
Alkali Co., 60 East 42 St., New York, N. Y. 


Concrete Mixer 


44. Concrete Mixers, both Tilting and 
Non-Tilting types, from 3%s to 84s size, 
Ble Jaeger Machine Company, Columbus, 

oO. 


Concrete, Vibrated 


50. Data on methods and equipment for, 
and the results obtained from the use of, 
vibrating equipment on thin walls, pave- 
ments, culverts, bridges, floors and other 





concrete construction. Munsell Concrete 
Vibrators, Teaneck, N. J. 


Crushers 


57. Up-to-date information on Stone 
Crushers, Stone Spreaders, Unloaders, 
Drags and other contractors’ equipment 
from the Galion Iron Works & Mfg. Co., 
E. Jeffry Mfg. Co., Columbus, Ohio. 


Culverts 


60. “In diameters up to 10 feet and 
larger...” just issued by the Armco Cul- 
vert Mfrs. Assn., tells a good deal about 
drainage problems and their solution. 82 
mae about drainage and multi-plate cul- 
verts. 


Explosives 


_ 74. “Use of Explosives for Settling 
Highway Fills.” A new booklet which fully 
explains by diagrams and charts the three 
methods developed after many tests by the 
Du Pont engineers, which singly or in com- 
bination will quickly and efficiently do your 
job. Just issued by Du Pont de 
Nemours & Co., Inc., Explosives Dept., 
Wilmington, Del. 


Floor Construction 


75. “Heavy-Duty Floor Construction” 
is a new data book presenting all essential 
points in non-technical language. °* Illus- 
trated with pictures specially taken for 
this purpose. Sent free to those interested 
by International Cement Corp., Room 2200, 
342 Madison Ave., New York, N. Y. 


Graders 


76. Latest information about Galion 
Motor Patrol Graders, Road Maintainers 
and Leaning Wheel Graders with hydrau- 
lic control is contained in a new series of 
illustrated catalogs, Nos. 125, 130, 135 just 
issued by the Galion Iron Works & Mfg. 
Co., care of The Jeffrey Mfg. Co., Colum- 
bus, Ohio. 


Loaders and Unloaders 
97, Portable Loaders and Unloaders. 







Any of this 
Industrial Literature 
will be sent FREE 


Rupon request § 


Folders: Nos. 1248, 1298 and 1074 cover 
Belt Conveyors with channel fron and truss 
types of framework; No. 1076, Portable 
Bucket elevators for different classes of 
work ; and No. 1256, the “Grizzly” Crawler 
Loader for heavy work and large capaci- 
ties. Link-Belt Company, Philadelphia. 


100. Materials Handling and Positive 
Power Transmission Equipment, giving 
technical data, list prices and illustrations 
of this machinery. Link-Belt Co., Chicago, 
Ill, General Catalog No. 500. 


Motor Trucks 


105. Full information about their 
complete line of motor trucks, all powered 
by six-cylinder “truck-built” engines of 
uniform valve-in-head design, will be sent 
promptly. General Motors Truck Co., Pon- 
tiac, Mich. 

106. “Trucks for Public Utilities,” is 
a new illustrated booklet just issued by the 
International Harvester Co., 606 So. Mich- 
igan Ave., Chicago. Covers uses, types, 
special equipment, bodies and specifica- 
tions, Sent free on request. 


Paving Materials 


108. “Emulsified Asphalts” is a 656- 
page manual covering Penetration Type 
Construction, Road and Plant Mixes Pave- 
ments, Surface Treatments and Mainte- 
nance Methods. Includes 58 illustrations. 
Sent free by Headley Asphalt Division, 
Sinclair Refining Co., P. O. Box 73, Mar- 
cus Hook, Penna. 

226. “Asphalt Surfacing Materials for 
Low-Cost Roads” is a handy 28-page 
booklet illustrating the many types of road 
surfaces which can be constructed with 
Texaco asphalt materials. Well illustrated 
and contains tables of amounts of stone, 
sand and asphalt required. Sent promptly 
by the Texaco Company, 135 Bast 42nd St., 
New York, N. Y. 

109. A 36-page booklet with 66 illus- 
trations has just been issued by the Bar- 
rett Co., giving full information regarding 
the making, laying and maintaining of 
“Tarvia-lithic,” the ready-to-lay pave- 
ment. 

111. “Tarvia Dewse Seal pan mye 
Shows, step by step, the construction 0 
Tarvia pavement. 24 pages. The Barrett 
Company, 40 Rector Street, New York. 

(Continued on following page) 
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112. Complete directions for surface 
Cut Back Asphalt are contained in a 36 
treatment and bituminous surfacing with 
page data book. Standard Oil Co. of In- 
diana, 910 So. Michigan Ave., Chicago, Il. 


Protective Coating 

118. KRODEPROOF, the ideal pro- 
tective coating for all structural surfaces 
subject to corrosion or contact with water 
is described in an 8-page bulletin recently 
issued by Lewis Asphalt Engineering Co., 
30 Church St., New York, N. Y. 


Road Machinery 

126. A new general reference catalog 
No. 1320 covering their entire line of equip- 
ment for every approved method of con- 
struction and maintenance has just been 
issued by Austin-Western Road Machinery 
Co., No. A-5, Aurora, Ill. Profusely illus- 
trated with action pictures showing each 
type of machine out on the job. 

127. “Road Machinery Illustrated.” 
New illustrated bulletins on the motor 
rollers, three-wheel and tandem rollers, 
motor graders powered by Caterpillar, 
Twin City, Cletrac. McCormick-Deering 
and Fordson tractors, and straight and 
leaning wheel graders. Galion Iron Works 
& Mfg. Co., Galion, O. 


Rollers 

132. A 32-page book in four colors 
featuring a complete line of road rollers. 
8% x 11, leatherette cover, numerous ac- 
tion pictures. Buffalo-Springfield Roller 
Co. of Springfield, Ohio. 

133. 20-page pocket size booklet show- 
ing all types of Buffalo-Springfield motor 
rollers and scarifiers and their uses. 


Sand and Gravel Washing Plants 


140. Seventy-page catalog giving com- 
plete information regarding Sand and 
Gravel Washing Plants, stationary and 
portable. Those interested in such equip- 
ment should have a copy. Link-Belt Co., 
Chicago, Ill. 


Shovels, Cranes and Excavators 


145. The Austin Badger, a new, fully 
convertible % yard crawler shovel, made 
by The Austin-Western Road Machinery 
Co., No. A5, Aurora, Ill., is fully described 
and illustrated in their Bulletin No. 1236. 

146. Link-Belt Co., Chicago, Ill., has 
issued Book No. 1095, which describes and 
illustrates their compiete line of Gasoline, 
Electric, or Diesel operated shovels, cranes 
and draglines, 910 S. Mich. Ave. 


Soil Stabilization 

150. Explicit tmstructions for test- 
ing soils and constructing and maintain- 
ing low-cost stabilized roads are con- 
tained in two excellent new booklets. No. 
1 contains brief specifications for con- 
struction. No. 3 makes clear the proce- 
dure in sampling and calculating mix- 
tures. Both are well illustrated with 
tables of useful information, charts and 
photographs. Just published by Solvay 
Sales Corp., 61 Broadway, New York, 
N. Y. 


SO OSOOOOMOPMOOPOOOORDROY 
Street and Paving 


Construction 
SOORORMOOQMM MOM Yor 


Asphalt Mixing Plants 


204. A new illustrated bulletin No. 
M234 describing their asphalt mixers for 
bituminous paving mixtures of all kinds 
has just been issued by Hetherington & 
Berner, Inc., 701 Kentucky Ave., Indian- 
apolis, Ind. Covers both steam-jacketed, 
steam operated; and hand operated types. 
Sent on request.- 


Distributors 

206. Kinney distributors of from 600 
to 1,700 gallon tank capacity with heating 
system and the Kinney jacketed pump 
having a capacity of over 400 gallons per 
minute are described in a new catalog 
just published by the Kinney Mfg. Co., 
3533 Washington St., Boston, Mass. 





Dust Control 


209. “3000 men put back to work in a 
single county.” A new folder just issued 
by the Solvay Sales Corp., 61 Broadway, 
New York City, outlining a road program 
which is a relief program, Sent promptly 
on request. 

210. “How to Maintain Roads with 
Dowflake” is a new 58 page illustrated 
booklet of information on stabilized road 
construction. Includes specifications and 

* several pages of reference tables from an 
engineer’s notebook. Just issued by Dow 
Chemical Co., Midland, Mich. 

211. “Principles of Road Soil Stabili- 
zation,” a new booklet just issued by The 
Columbia Alkali Corporation, Barberton, 
Ohio. Gives a clear, concise picture of what 
road soil stabilization is and how it can be 
accomplished. 

212. “Wyandotte Calcium Chloride 
Prevents Dust the Natural Way”’—a pub- 
lication, fully illustrated, treating on Dust 
Control, economical road maintenance and 
methods of application, issued by the Mich- 
igan Alkali Company, 60 E. 40th St., New 
York City. 


Dust Laying 


213. Full Information regarding the 
use of Solvay Calcium Chloride for effec- 
tively laying dust. The booklet, “Solvay 
Calcium Chloride, a Natural Dust Layer,” 
24 pages, 5%x8, covers application, econ- 
omies, etc. Sent without cost. Solvay Sales 
Corporation. New York. 


Guard Rail 

26. Accurate cost comparisons in erec- 
tion of thousands of feet of Tuthill guard 
rail compared with other types. Everyone 
contemplating the construction of guard 
rail should have this data. Tuthill Spring 
Co., 760 Polk St., Chicago, Il. 


Mixed-in-Place 

218. “Mixed-in-Place” bituminous 
road construction. The construction of low- 
cost, dustless, mudless roads in a new and 
better way with the Parsons “Turbo- 
Mixer.” Full details sent promptly by The 
Parsons Company, Newton, Iowa. 


Surface Heaters 


220. The “Hotstuf” three in one, com- 
bination Tool, Asphalt and Surface heater 
is described and its use illustrated in Bul- 
letin 6. Mohawk Asphalt Heater Co., 56 
Weaver St., Schenectady, N. Y. 


Noiseless Manhole Covers 


403. Nuisance from loose, noisy man- 
hole covers is eliminated by the use of 
Westeel rubber cushioned manhole covers 
and gratings. Six special advantages are 
explained in a new illustrated bulletin 
just issued by the West Steel Casting Co., 
805 East 70th St., Cleveland, Ohio. 


Brick-Paving 

230. Full information and data re- 
garding the use of vitrified brick as a pav- 
ing material, cost, method of laying, life, 
etc. National Paving Brick Manufacturers’ 
Association, National Press Building, 
Washington, D. C. 


Concrete Curing 

235. “How to Cure Concrete,” is a 
manual of instruction on the curing of 
concrete pavements. 47 pages. The Dow 
Chemical Company, Midland, Mich. 


Gutters 

240. “Brick Gutters and Parking 
Strips.” A study dealing with the problems 
faced in the proper construction of gut- 
ters and ‘how they can be overcome. Covers 
design, construction and results. Well 
illustrated. Just issued by the National 
Paving Brick Ass’n, National Press Build- 
ing, Washington, D. C. 


Jacking Culverts 

260. No interruption to traffic, and 
substantial savings in construction costs 
are the main advantages secured by using 
the Armco jacking method to install con- 
duits, drainage openings, and passage- 
ways under streets, highways and rail- 
roads. “The Armco Jacking Method,” de- 
scribing this modern means of construction 
and its many applications. will be sent 
upon request, by Armco Culvert Mfrs. As- 
mag age Middletown, Ohio. Ask for Cata- 
og No. 
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Sanitary Engineering 





Clarifying Tanks 


383. Loughlin Clarifying Tanks for 
the more complete removal of suspended 
solids from sewage and industrial wastes 
at lower cost are described in a new 
bulletin just issued by Filtration Equip- 
a Co., 350 Madison Ave., New York, 


Cleaning Water Mains 


384. How to clean water mains by The 
National Method, using your local unem- 
ployed labor. Full information will be sent 
at once by The National Water Main 
a eee Co., 50 Church St., New York, 


Sludge Drying 

385. Relatively dry cake sludge in de- 
mand for fertilizer is produced by auto- 
matic continuous vacuum filters like those 
used in Milwaukee, Houston, Chicago, 
Gastonia, N. C., Charlotte, N. C. Write for 
literature. Oliver United Filters Inc., 33 
West 42nd St., New York, N. Y. 


Activation and Aeration 

390. A booklet of value to sanitary 
and chemical engineers describes Norton 
Porous Mediums of bonded fused alumina 
(strong chemically stable, uniformly per- 
meable) and their use in aeration of wa- 
bo a and sewage. Norton Co., Worcester, 

ass, 


Glass Covers 

393. Full details regarding the use of 
Lord & Burnham Glass-Overs at Middle- 
town, N. Y.; Marion, Ohio; Clevleand, 
Ohio; Freeport, N. Y.; Kitchener, Can- 
ada; West Chester, Pa., and other places 
are given in bulletins 22 to 33. Sent 
promptly on request to Lord & Burnham 
Co., Irvington, N. Y. 


Jointing Materials 

Full details concerning No. 1 Ko- 
rite for sealing sewer pipe joints so that 
they will be permanently tight. Standard 
Oil Co. of Indiana, 910 So. Michigan Ave., 
Chicago, Ill. 


Leak Locating Instrument 

399. Transmit-O-Phone, an _ inexpen- 
sive, super-sensitive little instrument for 
locating leaks and defects in pipes, hy- 
drants and meters, is described in an illus- 
trated circular which will be sent prompt- 
ly by International Metal & Specialty Co., 
Box 152, Berlin, N. J. 


Locator 

401. Locating hidden valve and stop 
boxes is easy if you have a magnetic dip 
compass. Complete details on use sent 
promptly by W. F. Sprengnether, 14 No. 
9 St., St. Louis, Mo. 


Manhole Covers and Inlets 

403. Nuisance from loose, noisy man- 
hole covers is eliminated by the use of 
Westeel rubber cushioned manhole covers 
and gratings. Six special advantages are 
explained in a new illustrated bulletin just 
issued by the West Steel Casting Co., 805 
East 70th St., Cleveland, Ohio. 


Pipe, Cast Iron 

404. Street, sewer and water castings 
made of wear-resisting chilled iron in 
various styles, sizes and weights. Man- 
hole covers, water meter covers, adjustable 
curb inlets, gutter crossing plates, valve 
and lamphole covers, ventilators, ete. De- 
scribed in catalog issued by South Bend 
Foundry Co., South Bend, Ind. 

407. New 1934 Handbook of Super-de- 
tables and data tor the water works man 
on pipe line construction, weights, and di- 
mensions. 40 pages, handy pocket size. 
United States Pipe & Foundry Co., Bur- 
lington, N. J 


Pipe Forms 

409. Making concrete pipe on the job 
to give employment at home is the sub- 
ject of a new booklet just issued by Quinn 
Wire and Iron Works, 1621 Twelfth St., 
Boone, Ia., manufacturers of “Heavy 
Duty” Pipe Forms. Sent promptly on re- 
quest. 
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Taste and Odor. Control 


411. How, when and where activated 
carbon can and should be used to remove 
all kinds of tastes and odors from water 
supplies is told in a new booklet just is- 
sued by Industrial Chemical Sales Co., 
Inc., 230 Park Ave., New York, N. Y. 32 
pages, table, illustrations and usable data. 


Pumping Engines 

413. “When Power Is Down,” gives 
recommendations of models for standby 
services for all power requirements. Ster- 
ling Engine Company, Buffalo, N. Y. 


Screens, Sewage 

417. The simple, automatic Loughlin 
self-cleaning traveling screen is fully de- 
scribed in a new bulletin just issued by 
Filtration Equipment Co., 350 Madison 
Ave., New York, N. Y. 


418. Sewage screens (Tark, Brunotte, 
and Straightline) for fine and coarse 
sewage; Straightline Collectors for Set- 
tling Tanks (Sludge, Scum and Grit), 
and Mechanical Aerators for activated 
sludge plants. Link-Belt Company, 910 
So. Michigan Ave., Chicago, Ill. Book 642. 


420. A useful new bulletin for all 
those interested in sewage disposal, de- 
scribing some of their proven equipment 
such as self-cleaning bar screens, grit con- 
veyors, sludge collectors and shredders, 
has just been issued by the Jeffrey Mfg. 
Co., Columbus, Ohio. Includes diagrams 
and many illustrations. 


Screens 

424. Water Screen Book No. 1252, de- 
scribes water screens and gives complete 
technical information about them. l.ink- 
Belt Co., Chicago, IIl. 


Sludge Bed Glass Covers 


426. Sludge Bed Glass Covers— 
“Super-Frame.” Hitchings & Co., Main 
Office, Elizabeth, New Jersey. Offer A. 1. A. 
File 101SB, describing glass covers for 
sludge and sprinkler beds; details, specifi- 
cations and cost data. 


Sludge Incineration 

427. “Incineration Ends the Sewage Dis- 
posal Problem” is a new booklet describing 
the C-E Raymond guaranteed odorless and 
efficient method of sewage sludge drying 
and incineration. Just issued by Com- 
bustion Engineering Co., 200 Madison Ave., 
New York, N. Y. 

428. Disposal of Municipal Refuse: 
Planning a disposal system; specifications. 
The production of refuse, weights, volume, 
characteristics. Fuel requirements for in- 
cineration. Suggestions for piant inspec- 
tion 45 pp., ili. Also detailed vuutline of 
factors involved in preparation vf plans 
and specifications, Morse-Boulger Destruc- 
tor Co., 202 East 44th St., N. Y 


Treatment 


429. A new series of bulietins describ- 
ing their full line of sewage treatment 
equipment—Fine Screens, Schofield Bar 
Screens, Vacuum Filters for Sewage 
Sludge, Decarie Screenings Incinerators, 
Schofield Bar and Fine Screens, Vacuum 
Filters for Sewage Filtration and Pneu- 
matic Ejectors for Sewage Screenings— 
are ready for distribution on request to 
Municipal Sanitary Service Corp., Room 
2703, 155 East 44th St., New York, N. Y. 


430. Separate bulletins showing their 
many lines of sewage treatment equip- 
ment will be sent promptly by The Pacific 
Flush Tank Co., Chicago and New York. 
Fe latest is No. 110 describing tray clari- 
ers. 

431. Eliminate sludge bed troubles, 
forget about weather conditions, odor nui- 
sance, hail insurance and the like. Full 
details as to how Oliver United Vacuum 
Filters overcome these problems will be 
sent to all interested by Oliver United 
ge Inc., 33 West 42nd St., New York, 


433. Collectors and concentrators for 
modern sewage treatment plants, recent 
installations, and full data on aerators, 
and screens. Link-Belt Co., 910 So. Michi- 
gan Ave., Chicago, Ill., and Philadelphia. 

200. For general construction and 
maintenance, the Original Improved “Hot- 
stuf” Asphalt Heater, an economical oil 
burning heater. Mohawk Asphalt Heater 
Co., Frankfort, N. Y. 





Road and Street 
Maintenance 





Bituminous Materials 


225. A comprehensive manual on the 
“Use of Emulsions for Street and High- 
way Construction and Maintenance,” dis- 
cussing types, uses, relative costs, con- 
struction details, etc., will be sent prompt- 
ly on request by Headley Ashphalt Divi- 
sion, Sinclair Refining Co., P. O. Box 73, 
Marcus Hook, Penna. 

226. “Asphalt Surfacing Materials for 
Low-Cost Roads” is a handy, 28-page 
booklet illustrating the many types of road 
surfaces which may be constructed with 
Texaco asphalt materials. Well illustrated 
and contains tables of amounts of stone, 
sand and asphalt required. Sent promptly 
by the Texas Company, 135 Kast 42nd St., 
New York, N. Y. 

227. “Asphalt for Every Purpose,” a 
44-page illustrated booklet describing 
Stanolind Asphalt products. Standard Oil 
Co. of Indiana. 

910 So. Michigan 


77 


struction covering the latest developments 
in road-mix and surface treatment types 
as well as the standard asphalt pavements. 
These contain the best that has been de- 
veloped by study, research and practical 
application in all types. Manual 1—Road- 
Mix Types is now ready for distribution. 
The Asphalt Institute, 801 Second Ave., 
New York, N. Y. 


229A. Surface Treatment Types, As- 
phalt Road Construction Manual No. 2. 
Full details on surface treatments. 14 
chapters, 128 pages. The second of those 
tremendously valuable and handy little 
manuals put out by the Asphalt Instituts, 
801 Second Avenue, N. Y. Sent on request. 
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Snow Removal 
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349. “The Answer to the Snow Re- 
moval Problem.” It gives full details of 
the Frink type S snow plow for trucks. 
Carl Frink, Mfr. of Clayton, N. Y. 

359. Galion Iron Works and Mfg. Co., 
Galion, Ohio. Details, prices and catalogs 
of their snow plows adaptable to any make 
of truck. 





Ave., Chicago, Il. 

228. A new 
booklet has just 
been issued by 
The Barrett Co., 
40 Rector St., 
New York, de- 
scribing and illus- 
trating the uses of 
each grade of Tar- 
via and Tarvia- 
lithic. 32 excel- 
lent illustrations. 

2 A new 
series of concise 





STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled tron In various styles, sizes and weights 





MANHOLE COVERS, WATER METER COV- 

ERS, ADJUSTABLE CURB INLETS, GUT- 

TER CROSSING PLATES, VALVE AND 
LAMPHOLE COVERS 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Iron Castings 
SOUTH BEND, IND. 
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For the Engineer’s Library 


The editors will be glad to assist readers in getting copies of publications 
mentioned here. 





Thawing Mains; 
“Ways to Do It.” 


This manual, just published by Hobart 
Bros., Troy, Ohio, gives costs of thaw- 
ing pipes, time required, connection 
methods and results obtained. To readers 
interested in arc welders, this will be 
sent free on request; to others, who wish 
it only for reference, a charge of 40 cents 
will be made. Suitable for mains up to 
6 inches in diameter and up to 2000 feet 
long, it is said. 


Winter Construction: 


Winter-placed concrete; simple essen- 
tials of successful work; winter work on 
highways; on bridges, on buildings, and 
on sewers and pre-cast products, are all 
covered in an excellent, but brief, 12- 
page booklet issued by International 
Cement Corp., 342 Madison Ave., N. Y. 
Copy on request. ‘ 


Ozone for Water Treatment: 


An 8-page booklet has been issued by 
the Ozone Corp., 332 South Michigan 
Ave., Chicago, Ill., which gives some 
detailed information about the use of 
ozone for water treatment. Sent on re- 
quest. 


Calcium Chloride and 
Brick Pavements: 


The problem of removing the excess 
asphalt filler from new brick pavements 
has received quite a bit of attention late- 
ly. Solvay Sales Corp., 61 Broadway, 
N. Y., has issued a piece of literature 
covering the use of calcium chloride in 
this work. Sent free on request. 


A Primer on Sheet Iron: 


In simple, non-technical language, 
this booklet of 64 pages tells the step- 
by-step story of modern manufacture of 
sheet iron, from the ore mine to the com- 
pleted sheet. It also contains gauge 
tables and a glossary of metallurgical 
terms. Ask for Bulletin 127, Republic 
Steel Corp., Massillon, Ohio. 


Story of the 
Boulder Dam IV.: 


The fourth bulletin describing Boul- 
der Dam is now ready. It contains de- 
scriptions of the cofferdams, the aerial 
cableways, the tunnels, the penstocks and 
the canyon wall outlets. It also tells of 
the method of pouring the concrete, and 
how the concrete is cooled while being 
poured. 48 pages. Write G. W. Morri- 
son, 11 Broadway, N. Y., for free capies 
of this publication by Ingersoll-Rand. 
Better than most things you get for noth- 
ing. 


What you Want to Know 
About Guard Rails: 


A lot of good information on highway 
guards, excellent illustrations, engineer- 
ing information, specifications and meth- 
ods of installation are available in a 16- 
page booklet just published by Page 
Steel & Wire, Monessen, Pa. Free on 
request. 


Truck and Trailer Size and 
Weight Restrictions: 


This 56-page handbook gives all the 
legal restrictions as to size and weight 
of trucks and trailers for each state. Re- 
vised to October 1, 1934. Free on request 
to FWD Co., Clintonville, Wisc. 


The Rational Design of Asphalt 
Paving Mixtures: 


This 24-page publication contains 4 
papers: The Principles of Design; Sta- 
bility and Related Tests; Application of 
Results to Asphalt Paving Mixtures; 
Adaptation of the Stability Test to In- 
clude Coarse Aggregate Asphalt Paving 
Mixtures. This is the second edition of 
the pamphlet; the first edition did not 
include the last mentioned paper. Sent 
on request to Asphalt Institute, 801 Sec- 
ond Ave., N. Y. 


For the Welders: 


Two new booklets have been issued by 
the Linde Air Products Co., New York 
City. They are: “Recommended Prac- 
tices for Gas Cutting of Structural Steel’”’ 
and ‘‘Precautions and Safe Practices.” 
The first contains 16 pages, the second, 
24 pages. Either or both will be sent on 
request. 


Valve Controlling Equipment: 

A pamphlet on water controlling 
equipment, covering circular sluice gates, 
rectangular sluice gates, floor stands, 
drain or mud valves, flap valves, and 
gate valves for low pressures has been 
issued by the Colombian Iron Works, 
Chatanooga, Tenn. This is fully illus- 
trated with drawings and gives all neces- 
sary dimensions, so that it is of real 
value for reference and when preparing 
plans. 


Plague—A Health Menace: 

This is a brief article, based on a radio 
talk by W. H. Kellogg, Chief, Bureau of 
Laboratories, California Department of 
Public Health. It recounts the history of 
plague, tells of the deaths it has caused, 
and tells briefly of the basic methods of 
control. Dr. W. H. Kellogg, Department 
of Health, State Office Building, Sacra- 
mento, Calif. 
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Unemployment Relief Census: 


This is a book of 143 pages issued by 
the Federal Emergency Relief Adminis- 
tration, which contains a summary, in 
printed form, of the families receiving 
relief in October, 1933. Summarized by 
size of family, color, age, sex of persons 
in families, by principal cities and by 
geographic divisions. No data on cost. 
Probably can be obtained from Fed- 
eral Emergency Relief Administration, 
Washington, D. C., without cost while 
supply lasts. 


How to Hire Welders: 

This booklet outlines simple tests for 
measuring the ability of welders. Also 
contains other data of interest. 24 pages. 
Issued by the Linde Air Products Co., 
30 East 42nd St., New York. An 8-page 
pamphlet on bronze welding is also is- 
sued by the same company. 


English Local Government: 

England has a multitude of local gov- 
ernment problems which in many ways 
are closely linked to those of the United 
States. This study of people much like 
ourselves should help us get a fairer 
perspective of American needs and meth- 
ods. By Herman Finer. 553 pages. 
$5.50. 


The Euclid Pioneer: 


The first issue of this publication, put 
out by the Euclid Road Machinery Co., 
Cleveland, Ohio, has been received. H. E. 
Orr, who is responsible for this, has done 
a fine job in making an interesting and 
readable little booklet for the earth mover 
and material handler. Sent on request to 
Mr. Orr. 


The Groundhog’s 
Golden Anniversary: 

We haven’t the space here 10 do justice 
to the Fiftieth Anniversary issue of “7 he 
Groundhog,” published by the Marion 
Steam Shovel Co. It contains the kind of 
reading every engineer should enjoy. A 
real history of the developments in shovel 
design during the past 50 years. Pictures 
of the early shovels. The best thing we 
can do is to suggest you write the Marion 
Steam Shovel Co., Marion, O., and ask 
them to send you a copy. 


Steel Piling Extractor: 

Pile extractors described in this bul- 
letin will handle about all types of steel 
piling without requiring special rigging. 


The bulletin describing these McKiernan- 


Terry pile extractors is illustrated with 
many pictures of actual jobs, and also 
contains specifications. Ask for Bulletin 
50, McKiernan-Terry Corp., 15 Park 
Row, N.. Y. 


Highway Equipment: 

Distributors, oil supply tanks and 
semi-trailers for bituminous highwa) 
construction or maintenance are de- 
scribed in Bulletin J-16, just issued b 
Littleford Bros., Cincinnati, O. Th 
Trail-O-Distributor, which hitches on 
the end of a supply tank, is featured. 
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Breakdown rolling ofa sheet asphalt 

pavement. The constant reserve or po- 
tential pressure of the 
Center Roll meets and 
reduces all irregulari- 
ties—notonly smoothly 
but true to plane. 


Old asphaltic concrete pavement ironed out by a 
Roll-A-Plane. White areas are stone chips in the 
surface cleaned by the pressure. 


Re Seer” 


Entirely new pe page from a road roller is demonstrated here in 
the finish rolling of a road-mix—a true plane surface without cross 
rolling, the camanhabie result of the Center Roll principle. 


- “a 
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Finish rolling of 
sheet asphalt pave- 
ment. 

Write for new 8-page 
bulletin describing the 
Roll-A-Plane princi- 
ple and its remarkable 
record of actual per- 
formance and savings. 


The Center Re Roll i: is » chown here ona Seedieoss iin job which 
showed under final test a surface smoothness equal to the usual 
specifications for pavement of the highest type. 
ad 
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RUSHING AND WASHING PLANTS : SWEEPERS AND SPRINKLERS - SHOVELS -~ 


When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77. 
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Model 68 S Sno-Plows and 
Model 12 F H R Leveling 
Wings with full hydraulic 
control attached to 5-7 ton 
trucks. 


— es as ad anime a 


SPECIAL FEATURES OF THE TYPE “8” 
FRINK SNO-PLOW FOR MOTOR TRUCKS 
Pushes Easier . . . Absence of Side Thrust 


.. . Self Ballasting ... Bevels the Side Banks 
. Will Not Wedge ... Will Not Buckle 


... Light Yet Rugged... No Unsprung 
Weight . . . Safest At High Speed 

Nose Ice Plate . . . Adjustments Without 
Tools . . . Quickly Attached and Detached 


Write today for catalog and complete information 


CARL H. FRINK, MFR. 


CLAYTON 1000 ISLANDS NEW YORK 


Davenport Loco. & Mrc. Corp. FrINK SNo-PLows oF CANADA, LTD. 
DAVENPORT, IOWA TORONTO, ONTARIO 





When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77. 





West side o 
Livernois between 
_|Davison and 
A | Oakman Streets. 


Soe 


Wayne Street, 
in the heart of 
“downtown” 

Detroit 


| Davison Avenue 
between Linwood 
and Livernois. 
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Stanolind Asphalts in DETROIT 


Livernois between 
Fenkell Avenue 
and McNickols 
Highway. 


Lafayette Avenue 
s between 12th and 
aaa Lhird Streets. 


East Jefferson Ave., 
in Grosse Point. 


Between Davison 
and Chalfont 
Streets on Liver- 
nois. 


STANDARD 


310 S. MICHIGAN AVE. 


Ayplale or eroyTeypose” 


Indiana) 


@ Detroit, Michigan, ranks high in the percentage of 
streets which are paved with Asphalt. 


The asphalt construction engineers have used many 
different kinds of asphalt during the last thirty years and 
the types of pavement and the methods of construction 
have kept pace with all the best practices in which this 
City has led in most respects. This is a very creditable 
achievement, due to the fast growth during the last 
twenty years, which developed a necessity for durable 


types of paving on many streets. 


Stanolind Paving Asphalt, which is a product of the 
Standard Oil Company (Indiana), has been used by the 
City of Detroit with excellent results. 


The copies of photographs shown are illustrations of 


Copr. 1934, Standard Oil Co. 4 


the results secured. 


OIL COMPANY 
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“Protecting lives and property from the menace of ice on traffic inclines, 
curves and intersections is a responsibility of municipal officials as grave as 
that which is theirs toward the public’s safety against crime, fire and disease.” 








MORE EFFECTIVE 


Grit materials spread over icy pavements prevent 
skidding far more effectively when treated with 
Calcium Chloride. Its thawing action lets the grit 
particles “dig in” instead of sliding along with tires 





or shoes. 


MORE DEPENDABL 


Stock piles of sand or cinders treated with Calcium 
Chloride (as little as 50 pounds per cu. yd.) will not 














freeze. They remain loose, loadable, spreadable in 
severest cold... instantly ready for emergency use. 


MORE ECONOMICA 


Calcium Chloride costs little and goes far. Fewer 











applications of grit materials are necessary because 
they stick to their job—are not easily brushed 
aside by traffic. May be applied in flake or solution. 

















For literature giving complete details THE DOW CHEMICAL COMPANY . . . Midland, Michigan 
about Calcium Chloride for ice control, THE COLUMBIA ALKALI CORPORATION . Barberton, Ohio 
write to any of these members of the MICHIGAN ALKALI COMPANY, 60 E. 42nd St., New York City 
CALCIUM CHLORIDE ASSOCIATION: SOLVAY SALES CORPORATION, 61 Broadway, New York City 





CALCIUM CHLORIDE 


FOR BETTER #!C€C E € ON TROL 


When you need catalogs—consult the classified READERS’ SERVICE DEPT., pages 75-77. 















Do Your 
Specifications 
Include 


Norton Porous 
Plates or Tubes? 


I N CiTIEs throughout this coun- 
try and across the Atlantic and 
the Pacific, Norton Porous Me- 
diums—Tubes and Plates—are 
establishing enviable perform- 
ance records. 





Back of them is over thirty 
years experience in the pro- 
duction of ceramically bonded 
products of electrically fused 
alumina. Back of them is many 
years of experience in the ap- 
plication of porous mediums to 
various kinds of activated sludge 
sewage disposal plants. 


If you are interested in the de- 
sign or construction of a sewage 
disposal plant of the activated 
sludge type it will pay you to 
make sure that the specifications 
include Norton Porous Plates 
or Tubes. Complete informa- 
tion about them on request. 


Top ILLUSTRATION: Norton Porous Plates 
at Decatur, Illinois; Borrom: Norton Porous 
Tubes at Woonsocket, Rhode Island. 


NORTON COMPANY 
WORCESTER, MASS. 


New YORK CHICAGO CLEVELAND 


NORTON 


POROUS TUBES 


AND PLATES 








NORTON PRODUCTS — Grinding Machines; Lapping Machines « Grinding Wheels; Abrasives for Polishing; 


India Oilstones, Pulpstones + Laboratory Ware, Refractories; Porous Plates « Non-slip Tiles and Aggregates 























Now you can dispose of Sewage 
Finally and Economically 





View of furnace and sludge drying equipment in 
the West Side Sewage Treatment Works of the 
Sanitary District of Chicago. 








The New C-E Raymond System 
enables you to dewater, dry 
and burn Sewage Sludge at Low 
Cost and without Odor. 








In recent years energetic attacks have been made 
on the problem of sewage disposal. All that have 
made substantial progress point to sewage sludge 
incineration as the logical method of disposing of 
the end product of sewage treatment. 


The difficulty has been to develop a system of in- 
cineration that would assure complete combustion 
at a sufficiently low cost to be practicable, and with 
absolute assurance of odorless operation. 


The C-E Raymond System, now successfully ap- 
plied in a commercial unit at the West Side Sewage 
Treatment Works of the Sanitary District of Chi- 
cago, has completely demonstrated its ability to 


200 MADISON AVENUE, NEW YORK, N. Y. 


COMBUSTION ENGINEERING COMPANY, INC. 


meet these requirements in actual everyday serv- 
ice. 


Fuel consumption has proven to be extremely low; 
drying and pulverizing, followed by combustion in 
suspension, has eliminated all furnace and firing 
difficulties; and a systematic survey of the sur- 
rounding territory with the plant in operation has 
shown that elimination of odor is complete. 


We are prepared to furnish C-E Raymond System 
Units for conditioning and burning any type of 
sewage sludge; and to fully guarantee capacity, 
thermal efficiency and odorless operation. Write for 
BULLETIN—‘Incineration Ends the Sewage 
Problem.” 





Canadian Associates, COMBUSTION ENGINEERING CORPORATION, LTD., Montrea! 


A-1> 


MANUFACTURING PLANTS: The Hedges-Walsh-Weidner Company, Chattanooga, Tenn.; Heine Boiler Company, S: 


Louis, Mo.; Coshocton Iron Company, Monongahela, Pa.; Raymond Brothers Impact Pulverizer Company, Chicago, Ii 












